Cl l i.'iJI Cll 


jJJj . La» j_laj>-ij JiTLcJJ wLXp i *^3 4^»UI jLUj ^\j <L>»Lp ^JL*Jl 

. $.L_fl_SLj ^ J^-j 4_JI jjJI ^1 jJJ ^2_aJj £^U <Q_^_c^o 

*lJ_pI ^J| Ojj^/dLj ^Llj>x_; — ‘uJjjJl pi ? ? j 11 jj J-d-jJ LjL-J^ — ^JLuJI j[ 

, /jj^ jLU o^JLJ l 4^1 ju 

^p jJl jL^-jlj Lg.j jJ JLUj L^jUISOL ^ Ur.-~ <L* Ai-dl JjjJ) jl 

VI j -L^> <l15\-.^s.U o-L& l)i j^p k^-JL»cJ <jij aJwSLcJJ *0^1 jj 0 \ Lfi 

^iJl <U-«Lji Jj jJl 4 _jL>- Jlj JaJa_>cjj a4^plj ^J| 

■ Jijj Jill j-iliJj Oj-jLl 

■i^JL) j - <LJL_. o_fi I <lS 4 ^ IjjJL <, J LjlSsJI I JLfc 4_1jLl1j JJl y^ j -P y*- I (J l ^_p ^il ^_JlP 

L_g_j_Lp j-> yt J*J 4_flJLl_^l OLjLjJIj ^_pljjJl ^Llj^I O' JL-JLPLj 4_j j^Ja _>-j 
^ pijjJl *\j£- Jj ^jJl J-Jj-kJI ^j-*j 4 j-r^ i j3 <--)LJl -flJI 

• oL-j^jU1 Jj i-Ib- 

4_J_J Ljl OLj^_fiJI O^L^.-t-4 tJLw-J 4 4-woJ.P £j>J jA ^Jj ^3 ^JJaJLx^ <^_lSvJsl j 

. J J-wJl L Qjy*J* O^L>- J—J L^J wLjiiJi jj-i JjLv-jj ^">LJI jJJj ^3 

—4>- ^ ^-**> j^ 4^! 4_^>-1_^“Ij JkJl w-JI jj—* Ol——<aJj 

lj— 1 a L$ -L_a—9 c jlw1 -X_j 5> Ji—-—^j j.. ^ .- U lij . <* j l— 'i J x J I I J_A ^ I. 

-^JLJLlj jjllj-*Jlj ^3 4_o^_*JI oIa^U-I ^3 o j^JIj ^Lii'j JjJLj 

0 C — 1 c oLpOJjx.uJ> 1 j j^J ^il iiLsJj^L * 0 Jj»J -Jl 

. 0 il L^ljj ^jj"43 ILj l_La ^ 1 ji p_A,A_^_i»“ 

c_jLlxJ 1 ^jj aSj 4 LjU- L^j_* J5" j«^ ^ S~ip ^-Lij 

c <^->^11 ol> 1 Ja .,^11 ^ 2 aJ 4-oJLij pj -^j Jjl JLjLIj JlSs-C- j-y^ ^ 

. I 4 JI ^Jj>-^iL yr iwJjN-Vlj ^1 l^il ^J^-H J] 


V 



- CiLiaJI CjLuujjjtf 

^-4—oJ_*J i I ^3 L~ .s> .a > A-^_J ,_ Q-i^Jk I 1 -LA ^ I j ^-1 ^3 llJL. 9 * JlJ » 01 j)_^-j-> 

(_£L 4-~—_fl_' il- 5^3 jjj tf.(_£jLJLil *UipxjLj Jl-3 jj jl l-i^jL <_£ } <_jL**ljj . 

, (.Li.; jjLl A-j-yff Jj 

a^j^L*jJkl aJ Juti <_ jIjlxJI ijLgJ Oj^j t j~>~ « ^ *jIp I^jLsj Ul ^jyLij-l! ^oUj 


. oLjJI o 


<j J L^J 1 ' 


y -K —-U jj tjil IJla j^r\ -LpL^ jI ^y> jj-aJJ-ll 

. ^jJl ijjr^irvi Lj^xAl 

. IJl^-j Uj-«I rjj* LS ^1-L—Jlj | LJi-Sjj ji Jl^-J <UJU 


,41 (Jx sJLi »-j-» nt .a.I 

d-d [J_iu no^ l 3..H JI . a . i 
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Citjudl CiLuj j jji 


A _ajULa 

INTRODUCTION 

: sJU 

-L> iijijLj-ji (jJ-p a ii ^jo \dai. . — > a < r daL^jy^aJi ojl^j 

4 ;,,0 oL^_Ajjf y. Colour Break olyl^l jL*jVI olyll ; < s^^U? d—ii^-ylj 

jL_5dl i_i—4 >j fLsfJ . I ^ > daj_d jUsjVI JL^jL j]a ; II ^yCj ■ _u cl~~»- t d. .«ia « 

r •. JLl* Carolus clusius ^rJjjL^ o^>j .yUS" y ^ oyo u-JyJl «yj y OjJLil 

yay I \ V "l ° ^1 -p yj JjJ j ^ ii ^jA 0t $ *> c 4JL*« 

jit 4:J^jg Ljtjju ^Jj 4 I J* jtj 4 JL5^ i j4*jsUsLJt 

4_Iplj j jtj^vjJ ^.>fcjjJLi 4_> » j 1 j 4jt ^LaJl-pVt ^ ^(jT 4 ^ 

0 

. -L>-lj jJL ^>-1 Jbo UIp 

c£>*j yly*^ C_iLS" ^ jl j_wUj OL-JVI y 4—JLjJI ylyVI ys_> (Jj 

jUa^VI £» t L*__JI y« Jail ._. : . i I — g-lT jt t4_»ULijlj 4 JJI i.. . / a p ^ylj jl iyy-iJI ^-IjjVI ,jJi 
olj - aJL.^. y* dJUJ ^^Pj 4jj-l ,_jJ| il)l^-* y* L» j. ■» d j IjkjjJj jl >_J> ; i^sJI l_A . .jailj 

. 4_j^p olil >*"J 4ilsL>- 

j*JL*JI 4j (JJ_jl <_51 jjJI —,; dal .1 - a Jail i_jL.L : 5*1 o\Sj 

£jSj (L. Pasteur 1822-1895) j: :_b J-_p jlil ij sdA> I ;»ll al» d_jJLi-l 

id>L- ; . jjJLp j-!_p —iLiJI j^iJI i_c . #: ^yi ^y* - l a .!-_ ' ^ jj jJf-T (X^le-j 

1 4jilljil 4 j JL.JI ^yalj-4^l dal^y* jJj JL>-lj d a-d :5 ~l d~-»- i 4j JL.JI (y^^l 

, olaj^^Lil jJU ^y* ( y»'j- L-.~_._a> iS^ l> 1 J-J—Jl y* 

y 4a>wd>lj *jL~-i- <—■ ; ■_> yjlj cyldaL_—_* J-'ai j-a-P 1 y 1 

.-3yl-AjI T ^ C J ^y~»j^3l jJLdl ^jL^-pl ■■» dj d)t j^l} daL~lJlj dly_-^"lj J?L.~ i'V i jJLp 


ir 


---cjl j-i.ll 

. y>j jJU JJ }U- Dimitri Iwanowski \ ^ t * - ^ A1 i 


jb-jVl 4-wsi jA oVl?- yA oL»jJL*il i— •« a ^ J-ij 

* * 

fLp I ^i_9 , ^L-LT dJjb il/l-.— «-.** A pJj 

* 

j^JJL (31 jjVI ^JL: Sjl.* ^Jlp oli-JJI J'jj' ^ rfb Uv* A.Mayer^ AA1 
t Mosaic ^*-1 <L_JlP JjJLW c_ y 2 . ^ail j ^>-Vl 0^JUL UaliJw ^rULSI j 

^ 4jf Vj t ajLs^I! obLjJl Jl jj\ j.;-* a-p ^ ^* j 3-^3 

j-* ^jX-I j\j-* oi Smith C... ^ — a t_j ■-. •JT I ^ ^ AAA f Lp J*3 . c „ . ; . 1 — U 
f) A^A ^Lp 3 3 . j* . jl ( jiiJ-L; ^-... L * jJ-T ^1 i_jLs«sp» CjLj ^ <diJ -C*-» (_/*. j-* 

jU- jJI dXijj-A je ja i Js- <->ji£ e.\\jj>r L W.Beijerinck <ib y>^ oLJI jJU ^15 

l_—.—- i.1 jj Jj-aj 4_lJL*^>- jjill tOlj^Lll (j jt ys?-£- ( _ s ^S\ jJJ yA j£_ jt 

j-Ja —0 jl <_£? (Contagium vivum fluidum <_$y~>- J jI>^a s ye- SjL-p 

* 

(_yslJ ^j-Lp ji-l-Mj <■ fl (*—^ 9 C$1 Virus yjj-s-i j*-*l L-..; — — U ^ylp (jlislj t j»J>-J-l 

t Jj l A S V ftp" ,_5>j 4 G ’Jj-? 3 9 |*-**l 4-j* j& ol.. ? — /« L^J i_L^ji5Lj j»J { jZi\ i_!L;jJI 

j*A-h 0L>- —Ul £y\jA ^y> ! j :: j OlS" ^JUI cil)L>-JJI ^ L ijy‘ j* ^jLp <L*_p ^y^ — jjjLajt 

. iaJlA ^yj jU-jJI Ap'jjJ J>\^>- t_..cS-jd'j Jl iL^Vb 

^yi C~-j 1 . jU-aJI ij 0 ^ Cr* ajJL^j Oj-Iuj ^ ^ • V ^Lp <b»_p ^Flj 

p_»«J-!yJivj jla> «^yi-p l5_j—^A./ itl jU-jJI obL-j Jljj! ^.,.a p Di baIJL* 

e 

Uuh .Filtrable agent -lJlp jiblj ^ J*iU- y: «jt t a^- 

. jl l jl OLjl ^ **£ “ ^y^\jA\ tja l • ■■•.•"■ l ( -’ I ■ b b I k. . H^-l ^JjUl 

<ja_nil ^ysIj^^fl «. 11..... a T.R. Riketts < j .v: ‘Tl ^ ^ ^ ^Lp ^yij 

4jf jjj iy*Jj • pilj bjJi^Ljl Ul^-« t_;_.^il Ijjb (lit -^“J -Xjj ( jljl ... I ^J 

. I ; - ij a -a *-~^1 <*-*1p ^Lblj t ycis-j ^-^-1 y±t jj b > 4^ii_>- ^ 

D'herelle ls ~Jyiil jJUJIlj Twort Ojy jJUJl \ a , l o ^jj 

. Bacteriophage (LJTT) 1 y^, ur —*j b y^S I < ...,ai ^ fliiv 



.*■■1 «•« II oLlu j j-li 


jJ ^1 JS" ( _ 5 Jp jljaJ olS" cjLTj 

ur^'j <_/**-! 0^ cr*^' 

^^P 5jl—_P Jo\ J-J *^l aJLft ^ Ji n j L-.... .,» .,» 0* ; (» J_/L* (Ol —-Jj-J-J 0-4~—J l_gjl -L->-j 

J&\j* -3 »tP ***JI -5 ^ ■ A J C C—j 

^d« .1 tjL-...„->S' L»j*Ajcj^ p L»_S” . lo y> ^ji_jJ^s- jjJI l..,-;^- j^J l ' ^ - ■-* 
ot,.,.. - ^ \ ^ t 4 ^ ftt 0i ij y^ 4jL$j ~o* y .Lai i y A j -t-> O' ys^^j ul .*. iNl 

1 j£s Ujup Doi et al jb J*p «.jlj ^ <n V fU j Vj Jt>yS 2-JLj 

4 ; /-j ^ i_^4^jl; Aster yellows j..:, .^Vl jl^ a .^1 ol 4_ij-*-. ^ 

0^/' * " i- t a ■ a j a* ^ i-* 

J_si»j jo~ L»J* 5 L_^LJ.i 4. . ;._ 7 ol>1 ;; — 7 (j-Jl t(_S : _/»-^ i_/’Lr*’^! ( _ s ip edyoJI 

J**J y>-T lL—p T.Diener niV fU ^‘L* ^ j- 5 - 5 " 1 ^I 


SjLp t Viroid \ ^ V ^ ^Ip 4_Jp lyjj-z -ill ^ y~^ J’^y^ 

Jey ^ y^y^ Cr“J <Jiy>r Ojj ji Jaij RNA jU aly, Ja^- j* 


-lJ (j-jjj-S"j-^l jo j^j Spindle tuber disease ^-daUaJI 4_J>iil 4j^ jlSI 

* _ 

Jl_p Vj iLa^ ^-i-p j^U Ia^jlp- £±> tUj_wPj Citrus excortis .JlIUI 

C-j i ; 4 ^ »t i^JLIJLjj . t_$jO-\ o t ... .4. -° 1 ^(_y* a j-*“ —^ olj 

L-^iSsj^I L^J >_j..../at ^iJI -Wii ^J ijLdl Jo \^Vl oL^i 

■ uTJp^'j j'Aj^^lIj 

1 ^ I C ^, <_a.1 - > «-U y* (_jj Lj-Ja-wj jjp 4. ^1 o' ■ 4 ..i44. l l a-Lp (_a I: >oj 

• Lp tj tj o*j LjijL^| 4 _aj 

Ja*o ^ 4-jiljj ^ 4.. 4-S U. iO^jjLdl Ljjl^pI —'Jj-j-ai! O-U-I 

yy. J_^a^i j ~0jj£ y\~ *p- Lf-ip- Ol-XJL ^ ^yi 4^ gU 

j 4-—^,-iaUiJI ^1^1 O ; ; .» *5t-L^i . jl JlLJI olhi jUajJMl l Js- 



- pi > 't 11 CiLuj J j-fS 

• I ^ l^HYVofU WjjjT ^ (jJflUJI J 

^Lp c a Jlp £*>y* jVS'LSCJl jL^wiIj j*pI jA I aj-i»j l- — -* t__* JJI 

^•j 15Oy^ 1 *'■■ »•> - JS' oL» \^to ^ Lp \ ^ T" ^ fLp ^j ^ V ^ 

* 

gj ~Jl jja xJI i—^Lystj . s j->^ OjAj> ^ o is^y* ' L ty-*‘ x^L* ^ ^ t A— Mi® ^Lp 

^JjL jL* ,y UH^- 4 V 0_k» cLfriPljj (jlsL* J-* ^iS" ^ ^J'y.1 £j\y 

• AjVjJI jl^.1 ‘/.Vo ^1_p- Jix cULp j. Xp ^‘1 aX» ^ Jj jl^L) 


ajl*_.J Lf . ./all ej^ytJI ApljjJ jj-lalUj [jj^a 4_*j^_*JI j-A-A >• J jj 

* 

^~—j ciliij t ^ ^ A1 f Lp j^j- 5 jJ... U ^ i < Lj^< jIjjj oljVjjJI 

ajj—*J1 Jj ./ a > t-< i_o . pi ^jJI ^ 1 . : II ej_ ; -*JI J j ■ /? ^^jLj L^-S" t A_^jj_;_flJI ^1j_*\l 

* 

^'j^osJI a,........- w? L* ^Jlp aj^P tlXft jjJI ^lalj^*VI jl X " >1 ■ -. 1 L^jjJLi ^ A ^ 

JjL* A^jTUJI oLjLjj A-^li- AjL* 2 lj pjgl - ft . l a 1'J J j ■ /» ^ JliJ ^1^-*1 

i_—p_jLSl_5” aXJLXI ( J,...... ^ »L^I obl_Jj Jl_s<aj i/I j ( J-ij__ r -ilL5” aojJI oljl—jj c jjilj ^Jljil 

. Sj jJlj 

^jijl ta^-iLAI ^L—J-t ( jp oL*_^Jl«^ ^jLp Jj-s^J-I i .^all ^jA i1)_^-j L» LJLp 

i_»>o oLlo *11 aj jlLJI a_*-JJI ,jpj oLpj^^-jJL ajL^j^J J j .^a^l L^J jnz .j 

■ CJ 3 - 5 * I^i l/ 1 ^ 1 ljT-^ j' 4, -«-^ s . - i - '■• ^ o^lr 4 ^ 1 <sA ^ 


^J 4 (_£AA~- ^jA a^XLil ^jL-jLl il)t L<^S” 

L-fl-j-fl- 1 * - L^LjJL* L« jA Jp |*_>LJI L ^afl i I I ia -ajSa j~L *.j l) 1 'V I jjj 

J y&£\ ^yii: Lj-i tiiXaxj Oi j£e 5 JUI oLaljil j£j: . Jl^-Vl 

: <L—JjLp^I ijfyjii 

* 

t—iL j\ oj-* I jL>«_i ^1 L^iLwl) Sj^aII J——^Lil SjL^l — ^ 

y& 1_15^ ‘ - j Ur 7 oLiLjJI 0 Jl>& ^ ^ ''£* IjT cIoLjL- jJl 

jjJbJu ^y>\j-*\ dJJi ^ Lp aj-U J-ijLI L^jl Lo-S^ 

--n 



c^JLil jL^il j*.pI y aJ ^j^>j jil 

. Lij ji\ c -*^p 

jji’ly'VI ^ j~S iJLP JjL» e^iS* iJUb*1 lf!j tajj-JLi £jjj £J^-1 J--plAl SjLpJ - Y 
0 

Lj jLiJ 4^Jj_va_il yL-J*-! j* ( y2St Jl 1 ^ » OjLajLj ^lII 

0 J->*-zil ^i-3 A^-4 **..'JIj JU-I kiJJjk-S^J i(J> y>- ^ 4J^-— y* 1 j-y -y^ 

tjf X Y A^ — J* ^ ^t--kJjJi Jj« ^a > ^> ^3 yL-iLl . tfl—y-* £-LjJ 

. */. Y * Lk Jo-j aj\j ^ ^ o ^ ajl^j ^yJLJl IJla ^Ju ij±>- 

cy^j ^-UJoJI jLtil J__- ^J ljj-i> ^ I J^utl LU>} - r 

. a-b-Ll* ^Jo\ jAj otlU-Jl ^-JlS" i_jLaj JU-I IJL* , 4JL>jJl obLj 

0 

4jL,<3v» ob-LJI L* LJLpj . A fl . > ■/? (I) y^Uii! 0_^J <—ij cJiyi 

• ( "/. ^ • u^j^- ) jtrS j^ Oj£-i tj 3 -*^ tlr^J 6 *-1^1 

Jlill -* . 4 - >^ij <J^JLp ^jAJL» Jy>* doL*yL*-Li «L ^ - j 3 Oj 

: ^ JoJA yP £LJI ( yuLl 1 Ji-yo> ^L*J 

0 0 ( t 
Ojj Ot -*»j>-j il- ; > - y* i-L*J L* lij c La_^j^ IJ— SjA .11 jlj>«Ji>^l — t 

^ C_>L5 Jxcf ( olJ X»* ^ ) ui4-—J' jj- 4 £-0j L?- 1 —• LS ^f JOj ^LjLjlSI 

• ( ) 

lS 3 -^ ur*l <-?-= il J- :; s -^—OU jtj£}\ lJ»L^ms>I ^ Jlp (yj 

( OjIa — Oj-J) JJ j £Jl i_j ' . .. ra ijLvaJ -lip j j ia; V ^ y3 e : II I j_» t Jj . ^a 

( J^-Xj OjIj ^ i_jLvaj-y I ) OljL-JI -<3 > ‘-^~c->- <_/"Jj - * •' 

. aJU-I o .La ^3 

o* ^LjJ' n~;—*-i ol SjJLJU ^1 iJjj-1 J—^Ukl iJb- - o 

L? : j-^-1 oLJLiiaj ijLvs'Vl i_$ y >-1 jp- Jji-Xj pJ 0| tii-b 

Ot W a < iJU-l aJlA i j3 SfrlJL*JI Ojl^-J Cy *—■*1—r-11 Ot-S” jl 


\v 


-oUxil CiLuj j 

• ^LJI y 3 < ■ Jl k-— 

iiJu *-Ju jl j£-C. ^ ^SLJI i_~Mai i-^r_p^i&JI J-^>L£1 ^ jjoiJI jt L-T — -j>- 

^ jj JJLj ^ ^ Jl Jj-.^ > 1 —< ^yi ^ L: .11 jj JLiJ JLaj 

. SjL^i!! 4. ..i la.-jaiL |*J-P ljj J 

*■ 

jjJJu j±-*-u_ Jlj_>-VI l_JLp^ 4jli _p— j 

oLuaJI JjUjoj Jlj^-Vl c-JLp? 4jJ iJL~^- ;4j jJI 4_>-j ^ip ^SL^jLI 

E l^Ua-JI ^ OLS** dwLj JLP ij.,'.^-* (_£ Jl-« ^Lo c 4-jjLd—«JJ 4 a _jJl.*J1 

L* JjLP 4jt (JLLy? ^-ilia-JI J ^ip ^-LP 

4»JL>- i JL& ^jA iiy ^1p Kassanis 

<_<: jiLfl.: II tj > 1 J^.p /. ^ oI^jl3I ©Aa 

.^jUUUKii^- L«liiijl ji5*t objjJI c-jlS'j t i_j:.^ail Ijla ^-^a 

* 

J-^UM *Jli jl I JLa ilp ^ ^aJLJI y. JlAJ*J 4 . -«J \ . S 4_a_j^J3 j JLajA.1 ) J^A La j ^ j 

4 « . Jr> J _L£ (1)1 < J / ’ 4 'll jjjiJ 4jli l_Uj . oL-aJ^-jLSI ^a ill Aj jl '_L$j -LiP 

j^ylp ^5” Jl>- ^yi| aijlj -Lilil sAa jt [*S t(_Jj-jaiLl j^jJI ijl i jliLil 

jj-fi J_p j_« jl C-Jj ^^Ipj 0*5LjU 1 stLa-Tj :ip ls^-J u“Jj~ : ~ a ^^ jJJLjJI oL«_JI 

^JLP jt J J-S!-J Ij-Sj sjJl_Jl 4jj_4“1 (.jjjJail (^jLpj (A^sLuJI OULjJI iJL>“ 

• c£01...1,-i L> i_j4!-j 

0 

J-LP yo\->- £jj (J-* Jj-js (jyJJ J-?-1j C-ij jt-ijj-jj JJUJ1 i-»UoJ <JLj 

La ^jI^j a i jli cLj^vatl y i 3j^ Cr* ^ ^ *3**^ ^L-«* > L j *, a it (Jji ijLs4>| 

jL» LJj^aLiJI jjji ; 7 y..a. ; 4 ,-i i d~s jJI ^yi oULJI C... ? ., ^ ^4>1 1 Aj L*1 t */. Y ©—A jj>i 

.‘/.A* £&ji yOA^ 

. J ^a^-\ yajji ^ 8©li^]l ^yJl (Jljj OljLjU 5jt Ui* 
oLpII jj iJU- ^yi ^j-j »jj (Jj ^j/7e 1 (jit ©j^uft »LP^t j~itj jl Lai” 



■-.1 »•« II oLlu ____,_,_ 

. Carariella acgogodu ^ jjjL < j* lS^ ^-^aj jjj-l 

<J^ - ^ O^j j <*■ P jj^-1 l)^ A— - ^ - S^Lj *Xjlp <Lj1 *Lj»-j JLa-3 

g 

»JLe> ^ysyJLiLdl )Jus. -L-JLjii Jbjj Lfj . JL»-1 jJI ^ LJj ^ © jlJULf ^ a • j 

a:.- < TL>o«j s jj[£j j yil o1 i-j3. f g .^. ~l tS^j-i bf # jxli\ oJL*> ^ i—iLL^JJ oUJjjJI 

. jjJlJI oL-jJ 4 . ... 'i 1 1 totrLjJI ^■ ■ 

j jy»-lj C-igj.5 jy “M- j i| J j yiiJ oM jlj flj^-Ull AjL^JI iib- 

JljjVI ijLLJI ^±-1 jt ._jUaj ^1 ^^JalUJI oblJ jt Broadbent et al 

0 

4-JIp- LJIp 

oljj—I ^ ^^—Jl y»«y ^ ya-iJt J-Lj L-iUajy 

jt (jy* - <_$* 1 '/.Ajl j-^i _^—JI y>y jtj-i-^t C->L>y* £tJi ya i iJ I jt 

0 

■^Jlj ^15't oLSsj t Cj'Xa jyjlll (j-* jl yr*y J ya^A ^ \ \o^ *c^ ^ ( _ r aJLJl jjj Hall 

■ Cj^ J^ 1 U-* 

yi e i v ^/t y* jt 8jl..^. ^ -l jt ^A-a_Jl y XAi Xlg-j 

<^$Xa ol j-» aXj- £<q—»- J j ^1 jLS” liLi (L_~-^>ti -L?-lj jLi^js jl oL^i ^ 

X^-yA l _jl- c ' <_£ JJj ~~^Jl ,^r* *'-jLi 4j J j -.* 3 j * Ot-S” lijj 

tij oJLij f. k . » i XN'TV ^jj-s -aj ajI.,< aU ^_L>1 ^la li jt Broadbent -l1> , ajL^^I 

Xf-jA L« 

i ajLs^^U 4_ijLi3^1 x* pI^- il A-w»^git uLj- ^ xjL& t o^-JI jt-*-*^t ^L-t ^Jlpj 

. (' - t J jXat ) Broadbent *J[ y U ^ L^Jj 

( ' - ' ) I 



rr 


u 










- OlaJJ! CiLu jyi 

ajJ-LJI jj\ — j -lj (jjjjjJI y l j Ae : ! ! jju ^ jl£j OLi lJ>jJo yj 

villi < 3 --?^ <_j-L« Jy JJL-jJI jU l» lij yjc* IaJ_»$jo yji 

* 

<. Jujj £-^ll yJ oLi .. LjUb-. iiJb-SM £j\j it y ( _ r =x5-JI jLT li^ . A_il^w« £jly yL* 
£j'y y .r-^ yy^ £jLA' <y"H cJ '-^ '% .A-J4 JUj lSjjJ -1 V»L; y llaj 

.j~ 5"1 5jj ., <j i JUy ^jljil liXU A->yJl ^jL.jM d)Ls i_j y-t 

Jlj>-I JiLiJ yjl oljlyJI yuc-J joj-iaj L>. - . ; - > - yy-? ol-i—jL*j j $ <ut L»y 

Usly I yJI i^JUb liiJi JLl* JlS"j . L> ol^ ^ a_«j; L-jJi <s ~~ JI ol> _y5L« 

: iiJL jJI (i jj jl Cocks feet JLJyj Jl j\£ 

■ <“*>*-* j 0**^ LS* _ ^ 

. t)l£L. y - Y 

. (_J!y -1 J*5 Li^>- Aialij.^ — V 

OljUJI ll)t 'ifj "/ i • JIJjy IgJJ ■■->-— ■» ysl/ijj AjL/jVI (_£jL^ajJI yL» 

jjjJI y ^yliil djl-S” viU jJj t A <v ; l.- II y <u> j_yTt 4 jJj-*-^ '-'jj OLS"— cA.A ./a LI 

( J5" 4_*>.. 1... Ilj Ajl—vai! oIjL^JI C.. 1 » ■* (_fjL-^a_«JI y 4_pljjJl JLi£-j . (_Jy-*—* j—-£- <—iLJ-t 
* 

L~_g_31 4 .*- j-i y* 0 ^^-J 1 **- 4 ^ a ^ -1 ^ j.l a LI tjL^Al LaUj . ^ LlJki 7 T Ja^wJLl 

* 

Jly- Ajl.,all oljUJI y (_iLA-t y»j sajL^xII oljlyJl y ajl* \j-iS 

4 . ^ ‘T Jajtjj 1 1yy ijL^iil oljlyJI jt ii>-_jJ aj! . 4 ».l — II oblyjl i_ai 

• J 51 L f^yr > - CJ15" yjl Jj jjl y 

> jyi ^^yUj -i-prjj l^~o~ n_$jJ>-\ yJLjL^- AjaJLlj^* (JUPjj L»~yj>- |»-I IJi-ftj 

il)l—fLi 1.1 ^ . £*oJ\ IJLft . t * 1 0 j_*jlS^ l£j ->-T l!Jj ^^ ccl^ljLyJi 

A ■ ■■ *■ 1 . —:'JiT^ i A_j_„^ j jS I A .t>. wn.V.^lj ' yjl ft 4 A jOrJl -!'! J*- 1 4^—>iJj $a w \j _1_J 

.'/ ^ « • (Oi t y-A 3 A.'t - a» 1 I oljlyil 

jjj t a ^>_sLJ' oUL-jJI y«"/Y ^ c a_>\ ..a 11 oljLyJI y *'/11 oL« j_ 5 ^j 

4 

obLyil j.Xf' y a ‘t (jLi ^ ) 1 g ■ - a i a.*.... ; 11 L*^» a *.* 1 — Jlj ajLvaII oVjlyJI C-jLS” 

— ■■ ■ — - Y . 



' '■ 'I CjLuj j jja_ 

• t5* L&V* v* i_r 

J^ 1 Jl <-^>- ^ V-b '■*>' « 

olj_*_Jt eJL» ^ lij Vj 


^ IjJ t <»-.L..—11 obLJI J.C -1 _pL-u <ul -^Jkl 

LA^» Ol-jL-Jl OLj ^J4-> |*J L*1 

jL) -tJU-^il JLa^j J \y U« ^J1 ti-*_JL-J1 oljl ,.., :) ! 

.v-yi 


s 5 ^-Jwj o-l—» ^ ^1 Liwwi^- C-p jj >M jLi-* ^yi jJ ^LJl I-L&j 

^jjjy-jjJI IJl^j AjL^I (_5-SjJ i.. L . ■ j ~»- • j; «.'*-ll ^yi pjJLill ^J j : a ! LfcJ-lP 4_fl.,a'i <_■■■■ 

■ oljl—Jl j-C i_Jl*jj Ks-j-m ^yJJ <_s 1 a < T t oLoJULIj j^lj-JI j -Lp ^y!| 

. 4,0-.1—11 Ajl.^aU oljL-Jl! ^y~jbLl ( JJL (ilSi 


^ 4 . a . .b 113jL*jM iiiA*i|1 Joju : ( T - ^ ) JjJL^- 

* 

yju ) jjJij 4 jL^^i 


Oi5L.il 

J^aAI 


Jj_Ail 

( ls'j u ) 

‘/.X-Vo 

TSWV ^LAI 

^UUJl 

( ja\ ) 

7.V-- o. 

Bunchy Top wJI o_,y; 



'/•t-r. 

Mosaic 

^UJI 


■/.»• 

Pea enation il—J1 ^ ailj^l 

U_JI 

(^') 

OlAiJt / jLf X . . . 

BYDV ^*iJl ^Vl r> Ul 


( ) 

'/.A- 

Leaf crumple JljjVI JUjf 


(^') 

/. A-o 

Leaf roll J'jjVl ijUJI 

■ - ■ ^ 

() 

'/.^ *-o . 

TSWV ^UUH J ^Lit J_^U1 

4>‘ 

(jjly-bjA) 

'/.Ao-o . 

BYSV ^ y 


(Ir'J^ 15 ') 

'/o._i . 

ZYMV & WMV .iLjjlIj J^JJl * j.jSj 

oLp 

( Ljl_-1) 

S^ill / jLf X . 

Tristeza Ij.t-.^iJI 

JLL-^J 

(^’) 

/ _^uT X . . 

Mosaic Jjbjjll 

c>' 

(^') 

‘/.I A 

Mosaic ibjjlt 


- k/*M 

(WjJ 

■/^-> 

Tungro 3j ^\z 

ij« 

( i—liCj jA t ) 

V \ 

'/.XX-o 

Yellow jlyL^Vl 












uui 

^LLJI 

CjLJLJI <uflJ 


STRUCTURAL AND CHEMICAL 
COMPOSITION OF PLANT VIRUSES 




CiLijJI 


oLJl OLjj^jsJ ^LJ! c_~-iTjjJI 

STRUCTURAL OF PLANT VIRUSES 

Jj -L*J -U ^LJ v—-j-S"^ j3 1jj lwL>- 

< .fl.il c^Apl i/iT* i_ a ^ ^^ c^jL^VI i, iijjd Jbl! J~>~- Ja\jJ.y\ 

V I E ■ ^ *. . ) 4 fl 1 ■ < M I 4J^A-t 4 4^JJ-i ^jLs- L*^- . £ j l^-JLi-l 

4-^1^-Xj t Jv-j L* 

* 

0 A. 4 4 ■ M J j ^-4 -J) lM 4-[ y? l^-lil &I j jj I JLj^ ‘ - ‘^J- ‘ z 

t Jji ( Marton, 1934) jjjjL« ■ / ? j_3j <. L, ^ ..:j jj i j-$Lc_ Mj 

aIs-jIjj . 1 —t ( TMV ) oLi-jJI wJ_>jj—* . j J 5j^_-/ 7 Jji o-L->-1j 

J-^-iJ1 d,*— > 4, j .4jj—ail oljjjj-jiJI jl ObjjJ-l jl 

: 

. Rod shaped viruses JSLiJI L _^s4LP fl II ^ 

.Filamentous viruses JSLiJt i-k~±- oL-j^^JI - y 

. Spherical viruses JSLU! Sjj^ oL-jj-iJI - r 

UJj^i s^Juj 4jj^ oLJjjt- ^Spherical shape JSLiJI ±tjjS 

t/jLrs*J t(TBSV ) ^LjaJI ^ (*jidI i(CMV ) jULldLjj^ 

. ( TNV ) jJ! 

: Ljtiil it 

dJ-ijj-* ij j .,f3 .t 4 , a . a ~. ......j oLuj^r i Rod-shape i.^ . a c. 

yo - 



--—---CiL+iJI CiLu Jjai 

.^plsUaJI X (PVX) oUj^jc 'aSj <(TMV)0U--d1 

: itJUJ! tej+jk I 

0 jJ j t L yL> i_L^L> jj*. y iJus- yj t Filament shape Lk.j- 

Y y : L«-xiLi! yj n-zljyj yjj-: -aJ' Je—->- U->—b ^ 

cT-^ 1 ^jy- 4 ( CMV 2 ) Y j^ij jL-J-l ctLjj- 4 ( PVY ) 

. (LMV > 

: jaj c L>U- 4Asfl j CjL< j>T ^->,di i!La j 

e-u-L_p jf Spherical iy.a. : L.J Jsometric viruses UiL^. uLj^ - \ 
jJl-p yj Jcosahedron ^ju^JI j£_UI \-i-k t±»j (Polyhedral o^jVI 
(5_jjI-1.11 JJLajJIj jjL*M y lL^Aj <J (^ j -i—»JI oLa-g-L.,a ■« jl 

. ( ) 

s j_p L^_j Anisometric viruses UiU oL-jj-J - Y 

. Bacillus-Like bodies yJal\ hy** oL^i - 1 

.Rigid rods i-L*o L.S-^ ol^_.y - <_j 
. Flexible threads L^ LJa-i- 

: J-"* 9 ** ijj j ^£«-J j^Ap t^k-Mj 5OLjl»t 

. (TSWV ) ^UW! y .LLdl 111 y jy : Jl. (Spherical L ^ ob_^ y — 'i 

:Jjl* (Bullet shape L^L^il 4_^ ji Bacilliform hy** c^yy - Y 

t(LYNV) ^^J-l J> (PYDV ) ^-HUJI y y^^\ 

\l. jn^ j tti-ijya yjy-tj ( ( MMV ) Sjjjl itJ-jjj-' ((Sjjil) 

.(WSMV)^! 


CiUjJI CjLlu J ______ 

iiwiJL jLiil»j_a ji jlSj c_j c (nm y jZj >jjUJL a II olijj-4-l ^Iaj 

i_jjjjill l j*‘J . oblj OlJ.../3 i_jILj a ^ ^ ■-' 

* * * 

^JL*j 4_^jjLLC ( jJ 5” JaAJLaxjj cI_^-5" olijjj>- ^LL* jl 

jjiSI <• _r ~^1 V t (TNV ) jU-jJI oUjjj>- 

oL?- jJI jJjjj-* Jjla tii-l j-S” t^ • l&^la-S j*laL«JaJI ^ t£jjjj_JI 

cj-.’L.-*_y-J\_j o « » ‘dlijj->- J( PVX ) ^JaLja-JI X L»1 cj-~w»jjLj * • ( TMV ) 

(j'Jj-i-* Jt j-~tr *1 X o > A^S Ja-jM Jjiaj j- I jl 

. jZy* ^jlj o » * • <JL^J1 Ja^Jai-j 



jyj-i'i' 

Capsomere 




CjLluj jjiUI jri tl > I jiLaJI J£-uJI (j±jj CiU j-uij : ( \ — X ) j£-ui 

iaLu jAIj < (Macked) j jj Jl jXlA I j j< <1 j jS ) (jxijj-ti (a) — I 

j j ut iK II (jjj <L^j jjlt ol j-uyj nuSJI tiyJui 

Oj J J 1 * JS" tj* 'iftjnil l (<j ^ ^ ) a"J^ (b) * y 

Cilj-xaj) »i t<llj u^jyLa, fj An -tllj Envoeloped -i_i jl Nacked 

•(JT 1 


TV 


- I—it t'l II 

01 *-r J ' ( X i-a-it) Jl Jl^v a :..»1j ol—!jjJI o ^ g UT 

Pro- Us>l_st> RNA jt DNA L«| l -l>0j 3ly ya -> ■>• jjip <£y-£- ol~»j^_iJI 

ja dj^sj ojUJI IJu j—,\SjJS ^1 A...l.t- jlM tein shell or coat 

J n\J- oJj tCapsomeres ol^j— jL£" ^1 LgJU 3_JL> olJ-?-j 
. Envelope o<JL p yia* ^>-jL>- o^Lij oL-jj_ill yuy ^ 

c l jujjj S*y "/"\ • — o • ^jJLp <_£oL^jj- ^a JI (1)! 4_4 jL»JI (_jjL>^J! d~>«-vsji 

liJJJJj . y siLp^j j-* dJ-E (j* yS^Vlj 

* 

3ljill ( j/a ^ -»- J y>- L$j t ~ ~j ~~.i A a '~ “*• * o JLj-Lp Li Jip ilLjti ol i— Jj\j^-li\ C~^»—/ajl 

. 3.5-UfM dil * ■ ^ •/»-11 jiAj Jjjj-j <jl 'i/j t4JoL*J~ 

jSMsi Otj .b^ tOUtjj-aJI (j4aJ ( r —S'_ r sJI ,jj jkJl J-5 j 

helical yj^L- j£~i- ^ Jj£j (.sybil Lg-wiTy <y Ol ^ (►pyi ^jip : Vjt 

^Vl-r-k (_yll £^0b £fji '^Aj tp ^p^l^T^^pLgJ ^bUI 01 V| 

Jj-Ijo lJU- J>\ Disulphids bridges c-jj-SLlI 3-JLJ ii_ojrjjJb^l Jajljyi 

• (_yM '-r-^r J1 ts* uOjj^O' 

« 

c<jdjj—Jl iSj^~ IwA-Laj Uj 5lj-Jl ya a » - ol (^1^4 * LyLj 

jJula _ r ^ L*S t Lgl5Li y Irregular 3yy« jJt- o y>J oL-jj^l oj il Id.* 

. i_5 b 1 f JOP A oJI cAijyr 

\ . . . ^1 Jwtj ojj oli Triplet L-ilj_pi 3o|: lilti 

Oj^i iy--^ 5 iO^ 

djL-jj_iii oj .^jpjjj 4jjj \ I \ * (Jy* ajl^Lc oijrii y a ■» ■ > - ob i-i-fij ‘3o>-j ^ •» 

tj-iyr Ojj jjj tjyf Oyjy ^ J-^. '-^ -Oyjy OjjJU ‘/.o. ^ 


jl 4jjjS" Subunit 5-L?-j d-a^5” ojj-ir ^jjj—SI e-oSy’r 1* IjJ <01 £« a :j : L*jIj 

Ot (Jjj J ^ ], i ir‘ io~a-^* LLili->j .iOljjJl 5 jUI ja JjiS ^l-L>*i^l 1-iy iS jj-^-a 

t . 

. ol Jl>-J \Z~£- ^jA LOLj 

* 

ija <■ ■>- \Sj >ij 3JjLa^« ij.J 1 . 4 t 0ol-U>-jll C~»«oJ 4_Ojj4-l oljj^l Oj: L-»U- 


CaLfjJI CiLlu_ 

* P 

tLjljj Lljli c-Uj Ol 4j la . £ 3l_jJI 

^-L«J o>-JLi 5 4j y &P ol j-aJ® djj J->- “W 5 j-i 4_dU_Jl o! C—^ j*-~p (J^i 

^ L^JlJLC (_£ jJI cy>Ll ^lp S - ■ ^ S4y-^_/d j-jP i —-'lwL>-^jl vdll > (J^>0 

-( ^j>wJl C.USI £$>>- 

# * 
d^ L)t UjL- L^-^j d^- JajljjJI oj i 

L .o- : .J 5^-J d>ld>-^Jl LI —£- ol c A- ^ . )a a L a d>l J->-^Ji 

p 

lS -*j j -joJI jl*JJ ^^Ip ^-^SCc dll-ijj iLjIj ^LJI ^ y^ J-*- 5 ^ ILfcj tL^.:.; 

. SJbjl» a jJkj J^jdl 

4^. ■, ■ » ■■; •* jt (jix^* fUij uyjj -.I dr* -la-s—=^-i C*J ®ljdl y 3 -*-*" £-si>j fUflj ^- va > -jj 

* * 

^Lp *~~y l;. : ...‘i 4 ]a. .- > 4™»JUja li-Js Subunits ol jil ^>14a>*-ij -U—jl* 

’ 4^jtjy*4 l^ljLjJLpI 

pLlJ 3j. ..Jt u^y OIjJJj < 4—jLJI OtJL^-jl) £-<h-!uJl ^UaJ ^ OLp jj iJliAj 

\ U. B I ii m j LS~J jK ^ mJ| 

. i-JjjJLs- jytj Helical symmetry (H) LJjjD-l 4j/-«.....ll - \ 

Sometric L, jl—-_dl 4^-jVI oli /\ Cubical symmetry (C) 4 -j«3I11 <±y - Y 

. symmetry 

4j y . 4_-JjjJl>- c—^a->«j (_y-^ 1 J^> •-]' Ajj .,.3 wjl Jijl jJ-S - lM -L?-j 

1 wi_^J *, - ■ .-1 i bCj al ^ {)tj c4u-jiO' ^ 

L«-5" rigid j-^”l oLw-j^—iJl ai-a y**-: _;LS~ j g|a~ L»_S”— i_-—J^ jJI 

* 

i y * j.-. * Flexible Cj^JLj y^~j y> ba 1 ^ L . ^> .».■.) t( , T'M\^) y L>- jJ ! t^Jujy^* y* 3 j~^ 

0 i-jjbwJI Jaj y> ^ (_yLp J • (PVX) II t^jLj jj_» 

. ajj 4.>.._ • . U j Sjl^oj ijJ (TMV) Jj Jt yj jz g 1 1 4 . .^jjb 4 j_^5 4__»LiiJL« oliJ 

.(PVX) ^liil 

l_01^.. .>■ ( 4_H^Jkl 4 j^.O.;... II j^2-J 4 44-dt jt 4 j J^^jl OLw - J 

^yi 4_^_A^_d *o jz .‘i ^Faces 4 —y Vertices i y^jj dy—*~ ?-^Ji <c —y 

jl. jl-p jl Dodecohedron L^j ( tetrahedron 4^-jVI 


_CiLyJI CjLui j 

j Triangle face ^L>VI l$jI _dJi* orj oli Icosahedron o^VI 

Lf »— j j 4 j cjts-jj^iJLJ ^wJkl J^LiJI y>j Edges i*J L5 ^JIj c Vertices *iL>- 

. Jlj Icosahedron 

pi —*jj .all *» S' ^d 4-*_*dj 0 L>-jJI d-Ijjj- 4 ^Ja.7- jJj 

^ O Lft^^laa <Ljl C j £ ja~ oLLiJ_^- l)I Jt_>-j Jjj (4_Jj^JbLl Otj 

j/l jl jj iyL>- Ojj-*o dL-A iV * ♦ Lg-1jd»j 

' 1 j' , “ Jl Lj—juo <yi?lj-i-* l)^ jIS”) j £ jz 5 

Pj1~j£\ A° i • a^iai ^ cSj4-' J_p- ^ 

Jd a^__*^ 'l t Jl* 4-dJ JS" J—tEllipsoid ^.ja ., JiCi olj 

7.x + x > r • ^ £j\j~,y^Jk Ji J-v^j ‘ 


. d)^d E ^ V X* • * o Jb-jJJ 



JAaj (jJtfLiiajj jkiuj :(X - X) Jii 
.(TMV) Ijjlflj.i.ll 


\ \. x x ,*\ j.* RNA aijdi ( _^>J- ^j4-' djji' u-... t \. xn 

^Uaj oI-Lj-jJI C—^ i—jO^.ja .< ^yipj 4 1 —£(_Sj-Jd Ja-«j . jj-dl 3 

. ( x JSLi, ) f afl Vo Radial J=j Jmij A° X r ^1^ Pitch 

-r • 



C»UiJI OLui 



Lf _s 2 /i)~t >J| Ctl.'. ,-k^JI ^ /> Vi Ciljixa. (jajj a h iK-y'i f—ui j : (Y” — Y ) J£ji 
.jLijJI (TMV) Jj in ^Ljjy ^ 

n- 


oLuJI CiLujjai 


* 

Spheri- \> w ^ o1a..,.-iIT oli ,y\ j^S oli 4_*^il 4j^JL^ ws^aawU 4 . ■ -. JLj 

<UjL_J 1 ola_>-^]l j .^ ' h >j . 5Jj J-P 4_^-jI oli coal 

jf JSLiJI ijyli oIjl>- jJi jt Capsomeres ol^j-^olT Jujy 

jj t LfcjjJb aJLfcj . aS'jJl-a jt lla A ^ I ^jj - t ■» 

Capsid. ^UaJo ^.^j-^JLl 4jj^_ll ^iJIj <, 

. (1 - Y ) shell 


SJUJl 

Structural Unit 

(J^J-> ! IS') VrjJjjjjil 
Morphological Unit or Capsomere 



i\y 

Nucleus Acid 


1 


a,— uiTjjiTjj 
Nucleocapsid 


iS3J* icr * 1 ^ 1 Vl jiouj : (i - T) JS-i 

.A n“jo a ijt/i u.i 

Oli <L--—I oLjSjjJ-I ( J^-b s^jJI ^ya a >- A__9 JL-sy^j (_£jJI 4_i• L»1 

* * 

4_ajjjau li :1 a e!_j-J! >■ cMj -lAf 4jl *Vl tL«Lc JS'jjt j*S- i A j » t A_<t£jj Aj.. ... I I 

QjiJJI A «/a » a :a J_j ^jli-ljLi! jjJI jl ^IjiuJI IJL* ^Jal . L* 

Shell clkiM <^->\ji-*£* Si aS^Ap ^ si jjt y> Knobs -ULp aM ^^JLp (TUMV) 
a jjI-Lj JaU>t-» »jj-L; <_£ jJlj tRNA ^yi*> 4-1 Jb ^JL» A ^ A ■ flyiaSj 

• ay 3 ^ Cf 




_Cil t'l II 

* 

t Tetrahedron a_^-j! a_ajj! cata i 1 a ■ a a .»)a i^H ^ja I^jlp a-^a^JJ aj j.~ .*>11 s*. .*. ^ 

i- « 

.Icosahedron Lf>-j olij tDodecohedron L$j-j ^ Y olij 

a i 1 t < M jLCiid! (Casper and Klug, 1962) £±S"j 7 - : —*L-T a-.^ ot L-^_T 
Crystallographic ajjjJL o'j I . „; .pL ia_a> t j j .r? S i a^-j \1 oti 

5_-iiPl o01 Ug-^jr a, ; ,.»< 11 Ajj .o,.,.sJ1 oli a, la:.VI oL Jj-i; consideration 
Qui- A^.k:--° aJL>- ^ a_^jL!ujla ola j-j £s^j Aja^l^, Isometric shells LLi* 
Jcosahedral Jlja_oilj^Lil aj^ dij Jjlcj ^Sphere ^JLp valent 

^1p £*a*jjj c l j : ■ i Lo—J la .’i^ a_j_iLJL^» a-La-j C~£ ( 1 • ) aJL^-I a-La 

• lS> 

: Envelopes iai*Vl 

En- i >j]oi\ A_J_P ^3-Uaj c jJL5*1 jt od—jj-jJI ^ja» i ol . L....—. ' LST JaL^ aj 

f 

j_C» tCJij cDlj ~J-I daL.ojj-jj a _*sL>- a— a .<a; A_aJLpVl velope 

aj^Ap L_$J A-idp^l 3 jL« Ot oVl—J-l j . VT JLsrj aij . CjL»dl 

<-j jSL—aaj-jJilj c A_JLjLI jla_>- i_ijdj-jLj>-<_* a^-j^J^--—-j a^JL—»_^S' 

A-Jjt-l jla-j^- C—^ aala.-......^lil a ij*Jj a a 1C aA a L^Li- oLpllajJ 


i—jyLjJI Oj£~i a_sj ^lla:j a_Jj_* aala_>-j c~£ ^y^-jdaU uatidadl jjivaj 

* 

, jiS“ I j I Sa^-lj A„,i.da d j£-“ ^^-jLi-l 

: Incomplete Virions 2 JLL&I ^s- oUjj^jLH 

( _ j JLp aad^. y .^ g . 1 1 Iw-jLa^j i££ ajI . ^al l d^jl-1 a 1 i i j ■ • .a> tjl 1 ) ^5^ Ol 

Oli oIj ja^ 1 ! a-La t)Li o'Vdl't ^Jao a ^ij . ; a il -lal . V : II L^J <_$jj-t cladjJw»»-» 

f 

dadLaJI ^-L«J . jsJI Od^.a• . I A_-jl. ^ . *T j A-a^^JjjjjA Sj^Lp 


rt 


i <jyj y.ijf- 


{£ jjl tX Cjyjji L5^ (TMV ) jLi~ jJl ilX>j_y* kA -.all 


i ^ ~ L* LJLp 4jL$ c uLaj L^U-I ^3j 

4-PjLaJI *Ol o-A-ftj t C-*jaJUl 1 a *T t<UPjli 

L* IjLj>-1j t iSjZ'JA 3 4 la *Ajj \ g L^a» 4<du*l^JI olX,—ol^JI ^y 

. SlyJI ~ **- 4.LJl3 ^1 p 1 wL, oiSli 1 oJu& 

4_flJLp1 j! — dljjJl u>lij ^fj ^Jb L* <UPjLaJI OlJk_j^oL^JI a JJ& 

- ^^-lJ " Uj jt ^3 -OnJ^I l)_J^ 




c»l y'tll CiLui 


juLLII J^uil 

oLJl jU jj-iJ u/jJI 

CHEMICAL COMPOSITION OF PLANT VIRUSES 

0ajj-./a i L^Jj_p- oL -Lit cJj J La J 

ajj .,ia i - a H £wa_^- jlj Jj_aJI IJlI . tSjy t jia^L>-j JjJjjj 

^ jjl (_5_5>^1 Jo-* U-l ja iaii £y jaj (OLuJjjJI j£\ jl Jj-lj £y ja i~~,-3j 

. DNA jl RNA {j* dj£-> d )1 l»i 

-ill jjyjjJJj (jfjjJI ^ya^L^Jll UjjJlj ijj-ii' A-. — . il l i_Jl1 : »J 

4 -w^jJ I ^JLsJi Jj-ijj-l C'Vrfj 


^^ix*WU iajill < ; ■■ :l 'j ^tijj^\ (jJxaVi- 1 £jj : ( ^ — T ) Jj-L*- 

. C»LJI CiLaj^J Jojo ji jOjjJD <Ujjdl i>..«;llj 




7. 

LTiA-' 

O^L*) 

7 

Cauliflower mosaic 

DNA 

n 

t.v 

At 

Cowpea mosaic 

RNA 

tr 

'.V 

TV 

Pea enation mosaic 

RNA 

T1 

t,1 


potato X 

RNA 

n 


<u 

Tobacco mosaic 

RNA 

0 

V° 


Tobacco necrosis 

RNA 

T • 


A* 

Tobacco ring spot 

RNA 

t • 

V 

T . 

Tomato bushy slunt 

RNA 

tv 


AT 

Wild cucumber mosaic 

RNA 

ro 

T,t 

To 

Wound tumour 

RNA 

tr 

t .,. 

vv 


rv 














- CiLCi-ll otxuj^ifl 

: <£jyS\ : *ifjl 

^ i_$j>~y 1 CjLJIJ^JI ^ — oUj^.iLl ijj^JI ^yjLo-s-VI il) 

jl>Jj.15*j—j .Nucleotides oIjlj y ^^^yJI Jy jlp ip jQ~* j -p- 

. oU-yj iy~^j^ 5 -XpUj <La ^ 

i>» (DNA , RNA) uw 1 -*-^ o'* Oj-S^j 

jj-* c-iSj^f (J^-J (J - j j t JjLjlHj L*-j- ^5wj oLL^ji oUjjjt Lgy J-^^A—* 

H_S>yv ^J-*“J^' j£~J lj J—Xj-JI jl jjjj—JI £y ja L.I iy-JrjjP-y »U_pli >LJI 

DNA t Ji (_ 5 j^jJI ^il^LA-l 1 n - o . ^ .* i 4 jy-~Jj^\ yA RNA 1 C)y (_ 5 j^-JI 

^jl f y_*j ® (Deoxynbose yy*jj — / S "j*^ j^l -— 1 1 Jti 

( IJ (t : "t — \ ) J^LjUI £-J»jjj . y dy>j£j\ 5jj (jy^ - S"jf 9ji 4-L4 £jJJ_* 

• j>rfj ls-~ s " j' -c5-d'j ir* J^- 1 (_^M' v^A 11 

5-L_pI_5 <j * ol J —*-j qa { Ja \—«_?-Vl jl Jaj-*All 

( jj-H-J i_y“ — ^ J 1 - CS-5 Jt jj-y.j ) Jl J-ljy^. ) 

Nucle- 8 J-Jj-JLS"jy 5 ^-a —j 5j_^i!kl o!jl>-jJI »JLa ^ 3j^-j c ola—*ji ip y*-s*Aj 

iiajlj Jj-j^-^P Obi—> jjJI iSj^r <Ja- 4 l y tfr./a« ■ ; ioL>-^l ol XJ y JLS"_j-JI -layyj tOtide 

t V ) li-Jttll j yj £.il u^P- oJ_y>-^11 4.1. .. C jj.l. ^1 1 0t^-4 t yS)l\ 4_jLj 

T j J t \ Oj ,JA JSLl ( y>i 1 - “t ) Z_y^y. j-i^i C ^ ^ -*^1 ■ ^ ■■ ^ -1 ^ & 

olJu ap Polynucleotides c~>\xJjJSj~i\ -WlJjl 1 >® S-fy*J 

, . 1 ‘T ^yJl 


: Ujs t (jjilaii ,ji i r --S’_yJI d--^- ^ DNA RNA ijdz+uj 

^ l-^- 1 --; tRNA Ribose ^y ^ Oj^o d ..Jl ^ ^ 

. DNA ^ Deoxyribose ^ 

^jylj-^-lj (jyj*ifl Jj^Aj 1-^-^“ 4 ^-*-y5"jj-* j y ■* DNA c RNA JJ" \ 

l a: .ji DNA t RNA ,j\j 4 _?"j ;Ju 4 oLyU . 4j. .11 ij-ljj * ; ***"j .. I I 
RNA (_SjJL?»jj itjyi —.-Jl ,_yl-P DNA (_5 jJL>*j J.....>- c4jtjljJ! aJLpliJJ 4^_-^jJb i_JlL->»j 



■"■I < ‘ II oLui j Jjj 



3' End 


JUHli itajljJI guid^U CibaJ jaiij— lj jJ| olj-J JX <t 1 i.iI mI ^LuJI luSjJLII :0 - 1:TJ J< ■" 

£jxi jJ ■*! I'Kj .Citi-U_jljl ulx^aai JJa hiI^j jj^jjJI jS-lu CiLIj ja. 

—t^>j jj l J L ui -jjiijl t.Mj ajjljill xxljill j j J-LJ jJ) jiiu CiLIj (jlJ itviljj) 


n 



CtUu-ll ot-uj J Jjj 



3' End 


juidj-T-l . pi 1 ** ^ ._li^_L-J J ^<j* ciliJAt- ^Itutial u j JS-*** 

cLt^ * •*- « J u - ij ■ j j 1 Jj ^ in * ■ j *«■ jjjjim^/l JiV i*i JJeul^Jt 

< Jj-Uj ^■■• <jl jJI j<. CjLIljU ajljJI "J dUlij «.nl 1 m j-kil 


i • 



.-.t i~. li oLuj _ 

' L ^ $ LgJ A-jlj^JI Ojli.1 j_6 (_£^J-dl ^3-0— d-l l 3I |_£jL3d-l Cj^-3 

( _yjLjL1 jjjLojj-Jl (-j^LjJI ^w,.: ./3~j t^5jJ_*JI ddj_?-jj i w jLpl -,ra ill ^y-Lp <UjJUL j—— 




*^olj LJLf ajL ^y^_j-L-JI /^. o < 4 - j 1 i 4 _*j1j^J1 SjUJ ^_6 ^ia-^LjL -1 jLS" Idj 

. l~fS”jj JLiLpt ^Jj-jLII j\5” 4 L^-s ^<hL>JU ijjiil aJL^ 

JLU y* L^i" t (Single- Stranded) .kJ-l ^jU- 1 <_jjydl ^LU ai 

Ja» Joju ^ (Double- Stranded)^'Li jl TMVjL-all ^J> 

wound tumor vi- ^Ijjl Rice dwarf virus (RDV) ±>* f-r * 5 cn-r^ 3 

. t 0 j R-NA j-jj y* y& ad-gJ ya^LA-l jlj 4 rus 

I $ ; ♦ (^jyJI ^ya^U-l jL ajf j is-L~>“ 0jj~yOu C—-J-5 ^yJI oL-JI oLw-Jj—J ^ 

OLT 1 ,|. ..♦ (_$jjJI ya^G-l jL oL^j^-jL)! yaju --ii--* df VJ tRNA j-y jLS" 

•DNA 9y^ 

Cauliflower jJLlj y jL \ ^ 1 A fU aj^jj -lid 

^ydl oL.j r . all j_^ 1 jl !__£■ . la.J-1 ^Ld ynj DNA (J Lp- (jy^> mosaic Virus 
DNA l _ y JL p <_s Blue-Green algae Virus t\j^-\ -ttejj Ji oLdVl ^ >.:.3d.:fl 
c^jU-t DNA ^ylp Geminiviruses ( _ y i^-4-l is-y^y^ jl a^jj c-k-jLl ^Ld y»j 

|^i>LoJ[aJI (jljjl a<u£ l jja* SSDNA Ja-iJ-l 

0 

A-jljj- ,j^ Uabvj Jd-b ^ cSjj-dl ya^LM j_^;j 

ijj .<a >j caJ-P- oLfjj')ll j-dlj y* (^jyJI yi*L>JlS jJI tUajJI ioL J_aJL*j (_5 Jdl 
jj^-j Cjl Vj . Sjj^JI ( J_ ? L>vij ^j-dJ jjJi Nuclease y~^ oLcjj] <u^L»- 

p 0 

(3“^” calxjj^U L*jLa—« jj^_i j! sVLxj «.liaj«Jt Ijjs 

<J»UiJ! j* j-jb ,j . l^J-\ oLdl^JI L*>Li- J> 3ju^ljjdl Proteolytic enzymes Lr «—J 

ijj .a i C—|jill ^ la«l oUjjVl ad-6 4 -«jLLc y *-*^> t>G_s 

tldl dd<-L>- ^—£ Id-6 jL JuLjuj t a!,,. a3/» 

. A* ..jail jj}ojj {. j.t. ) 



-oUiJI oLwjyi 

: Protein Coat or Capsid j\ yiJ j^J! : LiU 

aJLi5* |» ]!a « a Capsid Ajai-^C t—jjyAI ( Jiv_ij 

ya^G-l i 4 -LLS' yjyj a a..« >■ y» Virion Oyyil!) • j -' m ^ ol—-jjyii! 

. ( OJL>-j il)J {J'y-^/l oLy^At a-jSjj yyjj-JI <— <_£jyJI 

CjIj^JI aJjLa !♦.=>-=*• j *-s ! a-JLp t_yyj ^jjlj 4 j. << .^11 t_ r iajj 

* * 

L$j.sL» y* !sy>- -, 1-1 >xj ijt 1 ^ oC-jj-jdl oLi Genome Size 

4jii_sM l)Lj dJJj i_y^j 4'Uai-s^l ijyjy fL_J (Genes oLy£-l y» jjlp ) 4—iljjJt 

Identical Protein Subunits ^jL-.^ Ly. Jjy CaIJLj*-j y* —Sjjj-JaJL; — ilySvJLj il)tj JLj 

t Capsomeres otyj ; l£jl ( _ r< —j tLS yjjyJl j £3 yJI 4 >:.tjyJ! o!-u-^JI j 

. Capsomere yyylS" UoyL.j 

Pol- oU.:..J^l y« As -yiiA j_jPj Ajjyk (J -^*^-^ 1 ilr* a-*1p ijyOJ oL-jjj-JI 
Amino Ayy^t yU^-VI ^ C_-Ut aJUj oJiyj y iyi-'ilt ajj> t ypeptides 

. acids 


L- -«iy f * fl ^ r *** j J . i fl 1" lyyat I ,. ja - ■ ». > - yj j - *S ^^y>- ^lp A i 1 « ^ ! O L; 

4_~*VI yaL»_>-VI aJL* -layyj . A i 1: obyjyJI y 1 ^ : . — ij 4_.. ; ._«VI y»L»_?- if! a-i-A 

JL>-t y ^J ..—ff jj j^Lil as y»j>vA .iL^I yyk yP Aj J . : ; .j -kjljj a k-«! j-i aI.-L — y 1 ^ .j» ■ : i 

JjSj . £.La £-* 4 aJ f ^Ul ^ ■ --A ^! ^ya-^ta^-! A-Pyfc-'^lJfc A.. ' ■ • 4*^/1 t y? ^lf! 

. Aj -Ly„.«.i A1...L<< (*—f - lp Ajli A . ■. yal a >-Vl yx JJLp y* A 1.-1 . a yjj^J 

J--& 4_p' yJ >tA t —1-P / CyL>«J Lo_4 ( OLi^k ^ Aj 4 jL*-*Jl*^ 

A]ayy» J^fp Ay^yl 4_P y^>w» 4_5yL>»J t—j4 A.L.-.'TyAjLfJ^ ^ ■»-■—' J Ajayy 

yA £AJy i J-P o!i Aj. ; l ( J-j‘iL^i yA OCyjyJI j . A_.. ~ ...,.a'SII AjI ^ ill ^ A — t j 
^.1 c : I a :" 41 __ ‘■j yj 1 y-* A fl 1: >A> oby-ji CjLyjj—JJj A . . y. ; . A^Il Cj!-Lj>-j 

• uyjj-r^ 4^ y ..< 


* a—aJi.’VI y ajtji yI p j^-aj uyjy ^ y»U-^ V! J—L^j 

. jjyjjJI JaLiJ JLflJ -li — l..- ~ il I 


CiLuJI CiLlu jjji _ 

t 

: Other Constituents ij CjU j £-»: 

^Jlp y^£- jjn; l)Lj -L-^-J -bL» ((.Jj^dl 4iUiVb 

Phospholip- ^Ij tLipids j_j-e.jJiij Polamines jyl oLS"^ Ji> (_sijj-t 

uJ>^Aj«JL fLi-c- ^Jlp oJla ^ la«< ^^ojjj (ids 

. Envelope ^ _bj 

«* 

ls>jur L&j—j t___ .,^~ ol—L»JLi< oLJfa-Lft djl 

( j«-lsUaJI bjEdl ^ 4JLJL9 ot—x-J ( ^Jlp aj .,n:«< 

J^jJd! ^xr-ij 1 <--*■> y ‘/.T • ^ cS-dl (Potato yellow dwarf virus 

jil ^ ^ <t ^Jlp l? JLil (Tomato spotted wilt V. *. Ml ^ 

. fJlj I j 7. ® jdl 


tr 




CtLfjJI ctUu jj-ii 


aJLJI Jaill 

VIRAL GENOME 

Ji" j-X 4 -:-:: < ^'y piiia^>iL« Ql «..«)*:j oL~«jj^jLilj 4 jj^JI L ysL«j»-VI j^Jaj 

(J* ^U-^-Vl ^ iji-jjt 4jU JjiJI c^ Ly-'Xrt-* (£>*- 

: oL-ij^-iJl 

. oLiil oLj^j j*iiv* 2 j . S ..ra.H Ju^-j SSRNA Sljj jia*> — ^ 

. M3 q x 174 L, j^L, Ji>. ijJijai\ Jlj-j ssDNA siy ( _^»- - \ 

(WTV) OjXdl Ji-* S_^wjJI ^LS ds RNA j-jj 5»j_S - T 

. Reoviruses Jl_* jj^ fj* 

Vaj ; i jii\ ilXijj* jjiav S^>.a ...all ^jLl} DNA Sl_jj — £ 

. (CaMV ) 

oL-OI C-’Uwjj—J L.I ol—«jj-J 4.1 *<f 4 j«jj j/l j 

* 

^jJlP ^yiJI A^oLjJI oL>«jj .all IjLsr J-Jj J-H.J “Ij-dl ~*~ ( J^-i ^yip 

• -Wh jj -4 L _ r *_*__ r J ,Ji4 DNA Sl jJI 'Ja a»- 

c ^ \ • XT- 1 1 • X T ^yjjj-^-l <jjj SS-RNA Sl^Jl ^i.«_ -» - ^ISk 4 <j1 -A->-j 

X \ * (_jt Ljj-4j ol(I) j_^il OLi ds RNA sljJI <L!L>- 

jjX’ Ojj oli (_5"$—* DNA Sl^JI Jia-s- oL. 'jjs-* I—*11" 1 \ • 

0^13 C-’L^.j^jdl I 4 JLp jjlja.» .llLiA Ol *3f| tRNA SljdA> oL^^^j 

^,41^ iiiiiM c-lj^r-VI jl SJjjjdl oLo^J-l oli dJUu 1 Multicomponent s^o^ill 

L_A Jjl :j l : . ^ Ljt ala Q> j^ll ^ ,. : _»tj J JL«_lil fj: ■. j-l 0| iQ.....->-j t Sl_^JI 




--- CiLuJI CtLui j jjJ 

* 

Cj* (_/ a *! ^i—^_ijV j^_j>-j |*-^j ^ i—$—J -p L-ijL*_iij A._la'? 

(PEMV) SjjljJI <iLjji.l ct’JwT^ 

* 

oli ^ Uiijt a-L a j q&'ij c (BSMV ) ^j«_iJI U.U^.7j 

. Lijl _jJa_aJI jl oLd! oLj^ ds DNA Si yi\ 

* 

: Bipartite genomes ^LiJl fjArf - ' • 
:Tobravirus group yjjJ \jjy ym-* - \ 


■■‘- I I UbtiJ-l j g , 1a i SJj Ap a-LA ^ > 

c(PEBV ) d_j-dt jj-jj-jwjj c(TRV ) ljU-jJI ^ ‘L*JjJLI1 

oLtjjj*- Jj-li Si y^y* tRNA sijdl yi -» >■ (jv^daj ^^Lp- ^ a 3 ^—-4-1 

p 

oLJ-*_aj 4~*a\j}~\ A-jjljjil uL«jJLdil -L ^-jjj 11 -. ■ .-j LL^i? j! 5 j . ./a S 4_Jl«U-j^_ol 
(jyjj-JJ (^ij-SJI 1 r'"i-^®j: '/* < II oLlijJ-l L«tj tdL> jJaJI dalijjJ-l ^ < a pi all 


ijjp L^^Jj Slj_yiaJI oLljjJ-I oLi li_jJ t Single structural of protein 


S^.; <» ./all ol-ijJ-J'l L*t ti-sSijl 




-L3 *Vj t j^j j—j—SJI ^-L^jy ^ l $ : < C -lj c_£j-L-«JI V Lfj (_$jJI elj-JI 

daL-SM cliL^j^f^-aJI ^ lljj ^jJLp Sj-Lill RNA SijjJI ya S j~.,a a llj SJL_^aJI olljj^l 

I-La jJ—-j* ^LijI y» sljdl yi < ». > ■ Hybrid 0 yr*~ 4 -l^ 

. RNAs i \jJI Cj* ,t -S-Li»<- a S—iljj oLI<p Hybrid (jv^^JI 


: Comovirus group yjS’ Is-yn rw» - T 

4-^P^jJI S-jLil^JI ^3 ..a.11 JuJ —P Ljdp ^1 a-La (_£yL£ 


1 uy. 


O^J ‘Irs^ L «- i, 


ij Isometric L^j^j ^ 

p 

1 -g :^-Sj A ^ . ■’w 1 -s^J* J_>-^jj t Z'“j “^ *^-P A-s-P^jJI LfL$\jS ^3 \ ^ 

<l)i oLijjjL U»i iuSs'\ (J^^j 4-pjU 



OLajJI CiUo j jjA __ — 

bp SjJljJI « j- j 1 ^ g ij f ^ cL>l A i p 

(tJ^ j-^h jrjL* uvj^) <y_^ uA^- 'T* oU dJJ-Lfj 

. Jb>-lj 5 ^-a? >1 ^Js- ^Uail i yu>-! £j> uy> <u—i_jjllijjl 

: Nepovirus group yjj~i j~j it - f 

; c -i_p Isometric <jL l » -i A i (JIaI—^^ ^aI I bbta a«p^_<»~^ jaa pL^^pt ^§yz£ 0) 

aJ c!)t j J^>-lj ^ryi lS^" ‘ i*—^- a- 4 A^-jLijL* oLajjl-a*- 

c 

iSj-r-^J^ (^ i-S-i-bU l>* ‘ t_-~Ty \ -b ^<Jjj_JI <j-« cIaUaj-£j 

|,.»i j L^mA^Jj t^JjLo-AA oij oLbj^l (J^” d)li jiS"l c£“bH jAj t(RRSV ) 

tjjJ-lj t RNA 2 >1 jaJ! y^ *. >- ajL* jj a—5"Ip i_.. . <,./» jiil a_*_>-Ij ^-^a ^aLs^« <Jb*>W 

t_jj-A_p-<j Middle RNA ^Jia .*jJI c a_p jli o' -l~—j15~ ^Ip Top ts ^->>-1' 

RNA 2 cy ^ ^ ls y^H bottom >—11 >lj 1 ) - X ^ i >>1 Ajjj ^Ut RNA 

_ *» 

otj dJL>-j RNAj \ • X X ij^-iy ^*M ^jjj RNA ] <uJ| UL^a-* 

Ql L*l ccl^jJbJl t_*- * -/»W j-oUl 1 Jjb L^jj c -L*-* j-y Ij ji RNA^ 

. . / a- l li lJLjjjij-J? i * » * 

: iJLil <Uj : Tripartite genomes f j-^': L-JLj 

: Alfalfa Mosaic Virus (AMV) ^.jy ~ \ 

li> J-A» aO^P Ajj^vC . ( J>ki! (_ji ) ^ -b>-J 

A^jjt iJLji (1)1 J % la JJ ( la. ■■•,(3 llj Aj CjL> I—j j->bl A. ■ jiil A_n_>L>»>i 

(jj Ajj_^_P . ( A ,.» A ' » jjbijj-JI ) J^>-lj (juj^ JlSLiVl (A-i-»-A«- tSy^-£ 

1 A-t-a II j*j Jsu- ji\ ^LaJI ls* Jy»l LF yi I2iz^> Jl_^>L. (Bacilliform Lgiili 

Ls t a . />. ss b. j ^JL^pV RINA ^<a^a—>- 2 aTfc ^jZ^C-y ^ L ~^ t A-*uaJl^ 

43 ISLSI JLp RNA, , RNA 2 , RNA 3 Ja> 11 >^LI oil a^I 


-olixll oLuijjjj 

RNA 4 l $. *-L gj ot j_)V RNA ^Lc- l—Jljj ijL^U 


LIS' tijLva'Vl »iJL£ •ti’Mpj Translation 4_afljj jt {jjjzJi 

L* olJ^-jj-JiS'j-jjJ) jLi Ix^Jj t RNA 4 <jetJLA*i 

p-~» jZ .II aJuj]olj c RNA^, RNAj, RNAj A-1 <_ijllij ju-J-p ^wijl jlU^ 

) _apl t-IIj 4 _v£>LA~| ^1 j^p ■4_^Jj ^LiiJ <_y* Markers 

.(A-Y j£i) 

Mixture infectious 


B M Tb 



Mixture not infectious 

1 __... _I 


Mixture infectious 


L^-kjUi jj RNA * -»-l a i It -^11 Jt S itiVl: (A — Y) Jiui 
(lillAJI) Wiijjjl liUj_JJ 








: Tobacco streak virus 0l>.U1 ^ JiJaAJI & j-**-* - t 

j t Isometric aJlSUJJ ajoLj^I ^ i. y '-b* Jic 

u“ J-^J (ELm) jbj-ril jU^ii A-a-y (APMV ) LLdl iXijy* 

2_^*\_j aJljL^jlII ajj^JI ol—“jj-yaJI JuJuJI L*_S" t (CLRV ^ 

* 

ry* ^jvj ;jj tPerennials 3obL-JI y* ^jt cJjp 

^ j—C-I^ 9 

c 1 g *a y> jjP 4_aJlii1 oL^jjJ-1 -a* J1 yiJI j 

JLjL*JJ j-^j ^ ^y!L».«»i T~ V L$_>l <uajL^.i^l ^ibd)1j 

# 

(jl-j LJlpJ AMV ^ *-$ fj^ Lo*-S^ L^AjU^J 

L*-J T — \ y* jiK: clr 4 £>jt y ^1 ^—-L> ^L^VI 

L)t 1 K **—JL**_wJ iSjjj-*? cJlIaJsI ( jyjj^i\ jt RNA 4 “*- (j-^J Cp-sjwA-l j ■ A.<a' 

* (J -5 ^ ( TSV ) l)L>--AJI ^jj--—ii jl RNA^Jl 

^ipj t^^_*Jij ^jU«jLI «»^J1 viJj^ 4_^_;Li^iil oL>^uM Substitute 

|+«.g—«-*^- aJI \^JujyA ^ 4^LaxJj_a_J 3J1 6 0^3 JLpljJJl 

. ( AMV ) 

: Bromovirus and Cucumovirus groups 


l_S^ c5^j>»j o.: <» Oli oLjj^^^-aJI a jjk Ol Jaj>- 

ULaj Jleterogenicty ISu\Wlj> ^ oUyyr J^’ i -r—-ydj 

a 

—t VI Lj j. ijj i orijJ^JLi ^ sX>-yA J. J«Jl objJ-^l Jio 

* 

t jjJjlliil La Ja 1“ — ^ yA ^_3y> a JLfcj yi* J-l JiA } ^1 Aj^bj 

^IJij Jl i_j^>UJI ^j-^iJ mRNA J 4 RNA 4 ^jI^J t (_$jyA\ ya~*^-\j 

aJl»-P AjI ••^. y A_jt j-j \at Obscure yJ j-y aJL^jI y£]j CA-Jjbl 


—«-it Ovjj-i f ( AMV 2 ) 


RNA 4t ^l 


tl 



- CiLioJI CiLlu 

RNA SijJI ik-ly Hybridization yj[4 ot(_Sj-u«l! <jjjyal I 

t* 

U—« *-* ^ ( J I ^gJ-A_) Jj-Jl t—w-j ) RNA 3 01 tOl3 M— sj* £jj> 

j * w-i7 4_aJLL->t_4 ajL^I 4 ^-LaJj^-JI 4 «jg***j o^AjJLxj Mediates 

<* 

JL<*_A_^I a)o~J\ y m 4JL>«^4I jJL^J 1—4 T C T C ^ ol^Jl ^y2 «. >- jJ 

- S_j\j_5 L 4 J ^tj tBromoviruses yjyiyjyJI y Sl^l 

. Ow>!j Jj JLj- 


( AMV p * ,m j~S i * {J*3j * * ) ^..» II (Z->L^jy_-—aJI ^J ■ ^ — ~^ - tl)l . /a ~2 —h* Lf 

BrMV fjyJI d\jjj~* yjj-y L s- LijC -. c£-dl j tBromoviruses yj^iyXs-y ^j 
t(CMV) jLjLI jLLjy y jjJ> LgJLijc ^ JJIj tCucumovirus y^y^y£ isy^j 
( CLRV ) ^Jl^il ijjj yy>ij yjj^j ‘( T ^ v ) ‘^ jJI tP -Mai^JI yjj^j 

,JJ>J RNA si yi\ y^~>- C)j£s-t . ( CVV ) ?xJ'jll <*jj 0jJ j l.-'C jl y^ 1 «j y-il 

X ^ j ^ — • jV ,j-* qjI yj 4—jy- Oljjf toli t<*-c*iLxt ^-Jyi -t*jjt <y <^- j L-'jj--S-ll si-* 
RNA ^yjLo^-’VI t_-JO jjlIIj ^ ^ • X • jV Ajjj jj-dlj ^ ^ • 

«•!* <y f-H^ 1 c t_5^J— <; Ut U *—:—ur 1 -^ S-sV ls* ( * ‘ r ‘ * ‘ ^ ) 

0 L 0 jJL*-» ^jLp l ; ,ja n; ^ ^jljJI £_>~^ t T t Y t \ ,j-« oLaj ^ ; ., ii l 

• L5^J^' <-j^Jdl J^-t Vbj 

s * 

4_pSJL?- ^ La_*_* l)_^5o ( V t Y t \ ) y^J-l y UaJj- Ot a_5j 

y yjj SlyJI y L^j-1 \ .^.•-■■; tCucumoviruses oL as- j Bromoviruses 

y Ja-iaJ^df yjy-ij ( CLRV ) ^Jl^l lijj yyrvjj ( AMV ) ^^Jl tiijjy 

iLli ; ygj ^Li^- ( CVV ) ^il^il ^-*jj 0j-UI jL-^Jl ( TSV ^ ol^-UI 

( y r Jjj_JI i_js^)LiJI jjj l)Ij t^jJLjjj^pJI L^J^Lp 4-ja—<ly la . .» : ~ tljljLp-N 

mRNA o] ‘~ - ; •* - tLMi-l 4 —>1 y. >-l j.Lj i (_s a—*11 RNA siyjl - *>■ 4jL-»_J- laS«(_^0 
Translation of the RNAs yj^yil »y-^- -^- J Uuj a^s RNAj Jl tJsMiii 

. of multicomponent viruses 


CjUaII CiLuj _ 

: i sLilj icljjjl aJLT Jaa^Lj^ <L-ilji c J UX 

jju £JjJL! 3 JO AP ol^jyAJLS Uj IjjJI oL» j l«.l I Ol <*J>jj*i.\ y* 4jl <A. ■>■ 

iAjIAj-J ^ aJ A^L>- V (.S-iJIj tRNA 4 Lft<jt Aj^j Aij { RNA olyJI f ya^J~ Ailijil 
a . ■„: !L 4j1 lj j_3^j ajj i i^-JI 4-j^-iJI mRNA Jj—‘j j.. ;aj (_5jAj«JI 

il)li c £ — N <—~S”,A' ,_y-»J-l ••■-j La Alp j »AjA*JI 

* 

j Transplanted Jiy Monocistronic lS ~j yJI jy*j 

0Uj »—U-j AAtllj (jly— ^ o I — m jil ^jA j a * ^ ^Ja« X t \ SiyJl y 2 - 0 —'* - ai 

. Monocistronic 


y j ir—^ u^-^ 1 y ^Jr* • • s-c^y 51 4 -V > ^'j 

y-* Lsj4-^ Iaa Oj .‘ Jj-aJI dr^-J 4 ydJrU (A j : -- W ,_yLp y* lyM 

f, fa; a Jj—j Ly» 4 1 a .. ;. . « l ,LI iJjl—JL*_*Jt y*j tijLJL_«JI y» j- : -.. $ o ^LjJLU yy>»_* yy, . a 11 
jlaa. ^y. l-.-.-^j Unit of replication ypLALLl SAs-yfj Regulated messenger 

. An infective pathogenic agent 

,1 

'■ ^yJ-l ^Jyj 

A—_?-j i)\S" t RNA ji DNA oLS” f.\j^ (_$jyJI ya^ -1-1 

i) 

A^^Lj flJ A » ...» (jjja A_>-y t1 . fa.- A jl faj A,:,.- a l)LS" frlyxj (dS la,.,. ;L1 yLJ jl SS Ja-jM 

Aap y>LU < Tyil 1 > yjL; Ayrjj^flj ajjL>—^J l j fy-U ■ y^Lyl jl ajjI^.S* jt a.k.-I? 

1 -IaJL-*! (_jlaAA L^S” . ^jla-jhl (_jjyJI ya^>»JLl aaJIaJI jl a^_»U -1 Ajlyil 

ly«l Ai^i_.l Aap RNA j 5 DNA (_jjyJI ya^aUJ ^yLjyl-l ji (_j* l-j-i yh V 

. AAiijJil yhlill jAp yp a_^i L? lajvj Lvi” tA.A,;ll lyjy ^ 

ypj — ~*^ v ' .al l ^yy>i_Ll i - ^ yll aip aAj A^-i A^-^-^Jy^jill (3 j a n“ 1 

t t*jL J J j- ^ H Oa-PL*/2J A^uLjS" 

a_5^Lp Ijl5^j c dA-yiJI 4_^»ljj ^3 

. 4-JL ^ p- ijciJJi ^j- 4 ^ 



: OLJI J>b ^ jt 

4j! JUJI J jjJI £l_^JIj '■^-4-»jJ*-* Oli 4 j jjaJ! i-j-LJI ^ 

•J*S^ 'JhrS' (_^1 

Ji-li L$-*~^Jj ^ Jj-^J '-j>-ijr-*j ^ Sj-l-ii' oU i-U_*JI 4_J_»-UI 

U -L>- vIpL-Jj i_Ajt-t>j g* i L i ^ * ~ Jj 3 -*- 33 OL-Ji 

• LrM /^ 3 l^A 1 ii> us 3 ! 

« 

oL-jj^-jLIL a 5^£ : LJli 

^<5 JL*J o'J l^JiS"j^jJI aj jli 4j^JaiJI i^-LJI 

<» 

jt £-jLhJ 1 (j| <^. 3_>- £ Oi ^-« .»iii ^J_P 3wLpL*Jki Vi ^jA J~t r^ ^ —’L>- ^^J-P |j- 4 I 

oUj-Uil a-i-ft list U-S" t OL-j^iJf jju j—P oU*!Ap j {la) Jl» Ol J^JSj^i\ > .7 

iijLLx jjj a-JVI oL*xU-l ^11 ot U-T i a.j.&.jS' ^ < jo a_>Iaj 
l ^p (JjJL-Jkl £_;lljl IJLS^J Sjj-Vl 1 ^ ■ h X ;j ol-JJj—-«Jt Jj JlxJI jju (_g JL~JL-Jl 5"j—jJI 

• (j'J^rr*- 33 Ol-'Jj-? 33 ^Julfej i-J *^,aj d)L^-\I 

(j-J^-aJI j-*J Jjip ,jJjjU <l)^£j ot A—-^-t—-VI jj-/AI (j-* oLs 4 -lo nil 4 _j_?-LJI 

k-..; .-U 4-SU-aJl ij jb ^Jl jt txJww^jij—jaJI aJ^L-J 1 (j-^J 

iJl«j J^.P sjaj- ‘-‘^.r*- 5 J ‘ Ai-j*./. A sia :/- jt l jV*-“ (J^Maj*xj> ^ ^j-JLi 

tL^J| i jU.*yi tJr~“ (.s- 33 u“ JLrc* 33 l-Pj_ yo l5jJ» IJLfj <1j. 1— U oL- ' 

. I j *.<T l _;Ut- ^Lp * " <c^ljij 

: c£j>J' ji 3 ^ -3 il 

•dwaJj siXdlj 4 ? aJI olRNA ij,jy~i \jil ^jayjtxJL^l 

i . I ^' j< . t-**-> l ^ * 1 i l ^if 1 A . ,M . j - 0 . ^ Lft ^ - Pj ^wO j j—jJi ^2^ 

{.tSj-z- J-»~£ iJJ-* C_Lfl-Pt lSjjJ' ( j A * ^ -1 t^s 3 ^- C-j^r 3 (^J^ 3 <jL«-£^ 3 

t -U j_i ^ l — * - '- n j * 11 ~ iiii ‘** c- ^_^* 33 ^j^^ 33 l _^ g3 ' *» ■ ^ ~^ 3 3> ^—f 3 ^ tRNA 


OlOdl CiLui _ 

tS ilr* _j_a Jl y 3 * ^ ~l Ot j-frk ^1 *—rr-^J 

Jl U ^ j3\ Ijy^OL) <_£jjjJt J-va3 jt t Aj Jo«_Ll Aj(_£ j^JI ( j^3-©J-l J-^3 

* a. •«»,».*■ 1 ^3 1 ^ Jlp 0j^-saJ1 

cSj^JI Jo-ij uyjj-Ji ^'ji dr* OiJI Jj 

Jp 4jj-Li jt (_ 5 jj_Jt I Jp jOo Jaj O' OjJj tijjLo—^L]' Jj^LaJI l jA*J ^' 0 »»JL-»Lj 

. J-*JI 

i (^JLaII ^,00-1 J^a3 JLiP ttSj^flJLl' 4- r a_a*jl O'j Jyaj jaJI jj* ipj_»_7b4 OrJjj 

^ VI <_£j 1^3 iil oL;L$-JI i_~>*jV <jl 0 -~>- ijj^r-jj-LiVl oUJ y — ^ 

Jl <-5 J Ji ' - Cr' J-^ ls^JJ-^!^' u^' Jj ^ Jr* ‘°i l3 -? 3 ~ •<>^JJ Jj .^' 

4,■..]' -Ap'jjiJ' jt-ij 1 ^ ■■ j f C a ^ 1 ^- 

• da-J j*Pj 

j— jLpJ ^<1_—_>- SJoJLJl j_ ?~>-j iSjy —JJ l£j_>--" Ji*_^ r oLfjjVl j—jjIj — X 

. j_£j JjJI Jp AJj-Ai .Liii tRNA Jl L$yr J j—£” ^1 **" *:*" _J^JtJJ 

. • a H (_£j^J 1 i -1 ^.< 3 > OP Ol-Cjj'V' j—_iLj jl. ■ . : .<1 (_$Jjj ■ h j) liiJ-Uj 

* 

j^^jj t y $j .all sLSpil oij-Ji-ao!l J j „ . .JLS ' j-jj —j lJ C^pi i^r* JLsp-U* LJIp-j 

. oLJI IpjJ— A* 

Ojlp jl i ; . i > : JI Ajlp (Sy^. i t ^.j_ r JLi\ jUVl a-La ^ ^^y 

Lo-S” ij-J5"o' ja.t ■< Li-aj 

lt’- 5 ' Jl (O 3 ^ 1 - bLlJ Cs* (-yj\ '-^ uM^' U^- 

IJlTj ^VI j^ijj t((*i— jj-0 ) 3 ., ^ aa ^dl flj'jJ-' ol^-jj Jo> 

. jjj VI a ji 

cyJS (Cj 3 ! Cr* * ^ " o' . ^‘x JI ^ L y 3 ^ >«P-i' i_.« ..^il ^ c tl)p I—»«J.' o'. '« a — V 


-oUjJI 

ti jL*xx»I (_j &\j„ ji \~.-j^-i i_/ 3 ~ < ^~^ ( j&'yj*-^‘\ Jiip jJJJJj 

. iJllI JJW ^ L_^^l 3:>bl J>\ ^J. ^\ J>JI jt t SJLil J*> ^Ul JJUJI 


oL»jj;.« 11 A . ■- ;lb aJlSL-Iw® ol j-~ jLJI # Jus J^.00 V ’, a ^ - J • < *>jj i ; JI olj-Jt-d! — £ 

(j_~5Lj ^_. d jl—n-wvj . 4.1 — 1 .-JI RNA ^JLp i £(jxll t Sj—Ji-vaJI 

. aJLJLJI ^jU RNA ^Lp lS ob^j^-JJI 

uSjjjJ! XiL*-® >_. • < Jjj t4.<,«.,?jJI 4_J^j^(l 5j-isil oli JJL#M ; A^jjj Al 3^JLlI — 0 

x^-jj cj_JJjxJI ^rjjJ j—jtxJ a——«L —>■ ^ - - -^ j j c aJl—JL-JI jJJI 

NaCI Jj—* * j \ J-JLRNA JI j LJLcj ; ^Vl a_JL»_p xlp 

. ^j_j-a1i Xjjir 





"l 


l/*—(_J jVl oMjLil CXC 

ls^ is^jy- L ~*'^ JJ^- 5 •^~_yz uT'ju^' l>i-frS j| d—>• TMV jU~x!l 

^£-g~ (_£ool— aJI *1 JLpV ^xvJ-1 01 Xj£- L»j—j c o l . £ 11 4 _JIp <u>.j^ 

t 

-Lis £A l4jjlL_* qL>-jXj jQ ]iai (^JJI L* LJlp Jg-lj 

. (_SjJ0«JI ^J-P OjXaJI 


C (J j *i*i.q li ^lx>%JL-J ^jLp (_£ j^-uljJI ^xil ^3 -a-J -I V 4j JxLiJI aJlj^J all X®X*aj 

^^gjjixll XiPj iOLaJj— aJI ^ XjX*J 4 . . . ^ J L 4—^3 y> 0a1x Jj- X 4. 1 1 Jl j-fJs> 4jj 'i/l 

ur'V’V 5-^ ‘J-J* Ct° J-i* u~" u ^*^- 1 

: JjiaJl aJLa r 1 l-l-fl a. —;IL; J^^1 »Jo» i_—jt jLxj-l 


: Jijj—ilb UaIaU — y 


jJl <Sy j-0j aJx - 'j-j aJj^| xl‘i 0 Jus X~a xj x *I XoJj 

xuXij OyjvJ^ jjA^j J_jx-aJl 0) J~g~ ‘TMV OU-xJI t3Jjl Or* t?^-*^1 

t V ( _ s Jl_yu>- pH XiP i^Jiu® Jjls«u> ^ jJL^u* JaJLi- j*X iL^JaJI »J-ft . J-JLSjxJI 


oLla-II CiLuu j _ 

J_^JL>w« ^ ^ ■ yjyA-il Cr“ cSy->*A cS-^j 

<_SJ_^JI y*-J-l y-P <jy y_JI y^_) c f.u.1 ,y Jii' y Jj-b**-* j- 4 jL— 

Ja^J-\ <-~—y Cr^-l ‘ Jj'— 11 (_s* <J ,>^J4 J-laj ^Jfcj ‘(-SJ-^IA 1 flxiwL-L 

J j~ . - al l jU I y t J jjLljVt y« <_A*—A 5 aJL^L liJLSi -L-*j <_£jyJI 

i AjLp^ iaJ! liJLLJ olyy£ 5 JLf- JL >-jjj Lf, jg^» JjJbv y lodl jIaj p-5 tjylijVl ^1 AitJL— L 

y -1 ^yy-uaJ Aa^aaJIj 4-T JLP JLi L« ^yjy.-ai A_a**Lla yy~*~* 4-*LyJfcafl ijl 1 * - ^ ^ 

t pLyy . i il yi«j y (_JjyJI y3..>. i-\ I ..**I -^-f- AjI -U>-j jLiil > (_ 5 ^-*- 4 

jl t f.L» — Jytij J — Jy-J LSy-^- yfl ( 5JL»-Iyll aL>-^ il Olj Jyydl CL>jls ^I-L>«jLa*I 

a! .?.,a II <J1 jI~»^JI Ja«j<JI JLlp o.LjL» Jyyjl aJLj. pL* —^J,.«-i«JJ y-l t_~S”y —Jy—3 
i ft .■ U y <_JjyJI yA_J-1 JuL* ^jJLp L r ..L. » .- : JI yO AJLjjail a Jl_£j Ajj l!- : ■> - ‘ olyy - k II y 
. 4_L>-jil ybu Jy;.ail aJLj jh JLi-ti_»I Jjlp JL> Jlsy (_j JLIIj {yjyJI 

: mRNA Jy->jJl ^SjjJI 

(.SjyJI jjrfiA-J-l JaLi^j j j g l a (_£jyj DNA y» j^^AI ^yyl-l Olj ^-I l ■ . I1 ._-j « tf 11 

,jyjj —Jl ^Lij| ^ J—P-l. .<..j (_jJLII _J-*J t4_JLi-| t_jLpl .^3 - II A f.Ujl Jy—j-ll RNA 
Ja-jLI JLy>-j RNA j>y*i-l oli a-jLJI oL jyiil L.1 t Viral Coded Protein 
I g • ^ I_UwLp t mRNA (Jy^*j^_ll (_£^y_JI 1-1 ol I g 1 ^ ssRNA 

p 

t-Ldl Subgenomic m RNA \ r s^> j y>^_ <jJLSI tJy^jJI tijyl' 

Ja-wJJ jl la.;~ ^J| lS^Jj lJ' L«l 4 jUa>^I ols t,lXli ^1] SiUii'Vlj . ,^a:.il a^JL^p 

. mRNA Jy-yl <^Jyi' 

: Isolation 


, LMjU y« mRNA Jy>^Jl jyl^ ^-1 ^.. ^3 1 a g i y^jr j hw L* i oLzaj y 
tPolyribosome fraction j.jjyjlj ^JyJI y aJljJ-1 <s y^ J^ai yo ^j^l LL^kll y 
<Jy^yS* AilyL>. (_$d-ll cmRNA Jy^jJI (_£jyJl ^5* LS^ C?_y-^V! C5'*^ 

. I AJu*3i s-Lj! 


-CtUjJI CjLuij^oa 

Lcj LjJLjJlLI 5Lls mRNA ^ i < -1 p i ■ol aj 2 _^JL>- ^JLp 4_*_i1jlJI aaj i^JaJi 

iS$ ^-Lp <o!p[ c klJLiil L^-Syi^ Y « * — r * 

JtAu>- ^jLuJI 5j_[LrJlI RNAs j poly (A) ^ ^_>i t.L" Oligo (T) 

In Vitro translation ■ j-*J' 

oUj mRNA Jj—^11 <_£j^JI — j-' ^JJLJ <Jt ■«■»~ .»»NI i.*-*-"lj ^ >31 cjjti jl>- 

,*zj l$-~i ^1 Oj^l c~£ JiVI jt J» »U J* Eukaryotic in Vitro cJL-LU 5l yS\ 
. mRNA J j —iSj >JI <j-* u=!"_^ Oy jj-JI JS” j' i—~L p1 

; US' sJ js ^Ull 

JII ^1 tLUll ( y* <t-JI_P- 4 -^-j.i ( _s^- c " byJLjail mRNA jl RNA Jl < .. i;" ^ : j — \ 

. Density gradient Centrifugation iili^JI ^-j j^ ^jS” ^11 

Polyacry- a_<*Jb^laUa-J 4 —jVI ^ j^£j Uj 

: mRNA Jj—^1 ^ jj-JI UL) U_~JL, lamide gel electrophoresis 

jj^-j C.- : > ■-; ^4—i-^Nl { Jo\^>- iM ^ jiy j^pJI (_Pi RNA Jl iiU’j j*aJ — Y 

. ^UjNLj UU L^-^“ jl j->-lj 

ftaJ^-.L> ^Polypeptide ola.1^-JI uUU ^ Jj>UJI Uja^- ^ Jl ajo - T 

=J1 oliL (SDS) Jis- ( _ r -— 

. !^>J-I markers ^ 

. Incerpcratea radioactivity JJJ ^Js- ^ - i 

: ^yb L» iW^JI j*Jbdlj 

. The rabbit reticulate System - ^ 

Jjjali y«J ttUL i—jLUi jl JL*j (^^jljVI L^Ai-l 



CiUjJI CiLuj^ii 


. jLdl jybM r lA^I abo pi l(S ?J\ 

* e 

. RANase ^y\ -ULiJ ^-LjJ villi j t jlJl* U-i jX j~l*j IAa j 
mRNA Bufo y tXenopus ja t .) i-_s- b^U- ^ Toad oocytes - Y 

• i-odju. ^ pJLlJ J' 

^jj-JJI RNA J1 iiUij p-u_ fUadt 11» ,yj : The Wheat Germ System - r 
tsUI ^al aILp j*-xj l y . * . < yj Label L_—^Ll* pi*-'" 

• Obj JLjy^llll <Ua jt 

Nucleic acid Hybridization : ijyydl Jo U^l ^ 

ba-ijl y 1-^- ^ -A ft. -j (jdo—jj-* d)l 1- j-l (1)ids 3_L -1—1' ^LJ <>-*— LS* 

DNA t5jjdl ya^JJ i_s_Jb A:Tj G:C aJLLlII -iplyUI ^l^jt o* 

jjjld jyLs»«j" y>, ...^ i RNA yto-^U 4 lb AlU (GlCj 

Jjl h ij (1 $ .janj ^jp is jy£~\ j (JLpI, j\j 4jybJI jli (Ja-jbl 

1 J-jlp j . Denaturation J_L>^_dl y Melting 4jli)/1 S_Jl^ #1*. 

^P (jllaj . Lftybj ^Iaj Ayb*JL)l isj-jbl (l)b* . . L-lii"'—" 5j! y>- 4-s;-jJ yp 11 is 

Melting 4_*jJvil o^yll aj^j^ p ■ -1 (is^-jbl 'j w o « ^Jl a A p-*j Lft-Xj-p ^y-Jl 

^LjL3j 1 yj yLsJI Vi-^j-1' (j* ysl_^>-VI JLp iS*$i} .Tm jt tempretaure 

4_^-j^ jij ft • . -ip yjLs*«_d! " 11 A—• 1 -L> » - .1 11 aJ t yb Y "t • J-iP (Jyyi ^sl—/aJL-"l 

(.*-jlpI j-lll ( - 1 y L^-a 1 ^-*1 ^p 3a_*_i Tm ill 3jl^-1*1 y t_ij^ i 4 _*j 111 Sjl^1-1 

(_5^y j*Sy Ol L»d" tI j yil sjl jJ -1 cS^jj G+C ^ jIaJjI 

(J—-* 4—..L.- S -JJ .tj vi jajijyi j. < sj iydi y^ij-wii c? j y i—«—s" iTm Ji ^1—by 

4ybi RNA ajjjJI ysb«-A-^/l (_ Ip i a .lb A-jlil 3jlyalji- ^yj JlJLjjIJI 

. f ^Y'— A A (l£-! » ajjyd" Jj—* •, Y 1 jji a—*j ill aj'j-l-' l-sr-j-5 bl-* t b . ’l l 

tLs- d-~»v Ljlj-Ll jLjLs-I pJLj jLj^s-W A _ ■ —l b) 




i_Jlp i 4... :JLj ^- -^ 1 o Bj!4-srjJ Jl A4 >-j JLij i 4a. a.JLjl J?j^jLl ox lj • H 

—T V jl J. 4 f 4_jj JLil AjlJsi 0j-^-4 (_ji 4-v»Li“l RNA 

(_5 j_«Ji j .1 .: I I ^jIjljJI il)j^-i ^yJI jJJi hii i SjjjjJ 1 'V1 ,j\j j ~ H ^.ijj , j»Y A 

«jlJ-’ - ^■J' J (_s^ UV*U»j OX O^-fr^* 1 p~i i^~*~ ■ IfjLiAj* 

{j* 1. \ J^J SJj>-Ij Ajrji jlJLif ajljJ-l i>jj lL- 4»- liJLijJ flJU-li .JLaj t 

o 

<4»-jJ Jsj~>- ^1 JLtP O Sjl j>- <srj2 ^Aj«JLwJ I JLiJI . J?^aM ^£4 4jL.i4.tJ 1 ^JU- 

■'/. v V-V TOXCJ 1 ^ W^LiJ 

( yA (S.S) (jsjJji 4 jL1aJI i^Sa lJ) yd { jy^z]\ 4_4j jis ilJLljJj 

jt J^Jbnj tjy-p ^ LjLjjjJI l)Ls42aJ-I J15" lil Jj_l>«j ot s_^ 4jj^tJI ( j4=L»j>“VI 

. t *J» 11 4,. . .PI (_jJjt J-t4 4 ^jL^ 4 ? . ) f ^ Jl^- I 0^^4 L*AAP 

: Gel Electrophoresis - Y 




.DNAJI 


^ 4j_}J>«-iJJ ( 4Uv4J_jjj t J-jj-l J_J=4 OWj-* ff^d 9-i-» 

j— . K a_>- DNA lIjIjljjj*- Sjaa Ja_*_* c J^J-t <_jjjLj Ji-lj JJL^JI 

^ Lajj^-* 4.U11 Jit 4_^-j Jj DNA ^yi olsjjj-l jli liJ-ii ^JLp-j . ( J jiaJI ) 

tljlj 4j«-i4ji oUj_^>- jtj^l 4 J>VI oUj^J-I <! it^4>*Aj L^jli t5^J 

jj> ^J_$il J—-P DNAJI j_^5Ji J-*a_» l j^-<L c ij-^" ls^ J 

4j ^431 .. X- . 4 11 cAjA^ 4 ■ . Jj ) 4 J jX-xSJjl . J-J^-l 

j' jjj^ - ^ 4 ^Ia>«j* iJLtAj . 

4jlj .. JLiil J_;_^* u^-*- 9 t-uiJLL^t ^l_>t_>“ 5 /I oli 4 jj_j4JI ( j49l_o_?-tii , l (jJj <-)^ l ^ ■ Jk x 
4^aJjt>t>i L>- iLl DNA ^jji f-J43^ o * «— V > • J.,a< J~^“l i .<L 

. s Jj>-Ij a A ■t.l'T y^i J jAj«- Jljia^l 


: Restricting maps aj-iil Jail ji~\ - T 

jjlp ^ liyry- oLrpI Restriction endonuclases oj-LjM SJlJ-IjlJI oU.^I 
<_~j jj*h\ DNAJI ^Lgjt L^Li-l o-La I g : a .]r>j . Aj£JI y* 
5j JLaJI L$J Ji ^_yA ajjL^-jS' 1.^ .,/i ‘1 ./>>- ^_a1 . aj JLxil oL>j^~ 4J1 jj- 4 l£*LJI jJJi 

A jl i L* LJLp oLl. : IS" j 11 yA aJ-p -Up JaJj DNAJI t_iLiui5’l ^s- 
Recognition Sequences a_v»U-l 0 Ja l? 1p jJl)u.j t J^JaJI ^ cJ-UjJS'^j 
_}--«£ ^ u_ijj . up! jiU ^.i.ll ap j^s^a iiLioL L$j DNAJI AjLkj*j L> j&-S\ 

. AjJjLj>«--» OJ JL>w* yA ^yj dS DNA J! ^JuLj _—J j_yril (, 0 .S J—^1 djLCjjVl yA ^ < « 

iDNAJI ^yi ^Juu 7T ._ 1 ^y-Ji oj JU^I uArjjVl ^1 JjiJL—<dj 

^IJLj* - . Ju l 1 - *a -« ^rJlj uJi ^L.~. jVl yA JUJL-P jJl—jI 

JT ^jlj-4 A^woj^ 4 ^jJ-wbL; A_^?liA-l oJJL^I aJoj^jLI ^^o-P d-J-Up £r*~*-J i 

fdaP^/ ^-SLc t-u-jo < _ s -=Ji aJsu^I oLLa Ji-»J • iyi AjjLilL 

. OjLfljjj 4-;l . - I 4j>-J Uj ^y-J jjL) J J ■ 

:DNApoIymerase ^IjiAx-jI - i 

_/i_^Jaj ojaill aJLc-p A-ijjJo ajjJ'-'J (pol 1) (O^V^ ^da (jJLp Jj-aJ-I aJ j-f—J oLfj 

oIuaJI (vJLrj ,iAJj ^ Ur Molecular techniques aujjJ-I olSLiiLdl ^ ju-bdl jy+^j 

. DNA cijjjJl ^^J-l ,_yj olJLjJTjydl i__Jyj 


. DNAJI iJlpLjsj aJL-p ^ aLuI jj ILLS 'j E.coli d^^L, ^ (Pol 1) ^y\ j^-j jJ j 

hot l ■ ha ^ «**_! 4 jt jjk o^—c_L« ^ at oLj t ^y--j^-jaJI 4—^ 1 ^^ ^jl * t pVI ^yj -U>-VI jljlpj 

-up Jaii villi Ja_Lj ol ^k-~i Ailj cdeoxy nucleosade triphosphates (d NTPs) 
(_^^LJIj i Primer (_^^LJI y* -u*j/ ^_Jlp1 - II <u-L«-p \ u * * ^y^Jj .DNAJI ? *• ..- 1 
.^L-VI Ja_J-l xpIjJJI jljJ ^hydrogen -bonded Oligonucleotide^ SjLp 
. ^alll! dNTP £* JpLiJI p »jili oot -bM 4jJUI aJi ^^Jall _jj j£ Jl ap 


-CiLuJI 

JJl I-Xa i a .<w ^LiLI a_JL—.S' t—^Lju *V J : . 1 S ^_jjJl 

pol I (_ 5 jU jli jJJL Jl iilJVL t Y" Jj o «Laf I l y* f Jl— j JjjJ-t Ja-iU j_ojJI jL Jj-LSl 
Aj>wJ>«..,fjll Jill J Ji-ju JLTj_—Sjl JsLLJ o1 :1 *. j.ljl j^: i . bj 

A-liLI J AijUij (_jJlS1 jAS j—J—5”! Y-® JsLi^JJ jli jJJJLS'j t L.sM yi aJL»_p <.Ujt 

| J* ^1 lju i,LU jl DNA Jl ^ RNA ^ olLUl aJIjJ 
iia_ J I^JIjul-I j£s. l*Jljj JliPj ti-u.ULI 5A.,:...I.SJJI AJIjjj Jl tfaj* aLJLJI 
tc5 jLj_^JI JaJ-l .L*l JJ Jlp r Jl o ^ ^_£JI iJiAj . AjkLr.JVl SjJOJI 
DNAJI J Jj cNick translation ^L Ld-*..]! « ju» J>j -*uj 

Nick trans : .1 jj-j Jaii-1 tA-^LJ-' a_i_JI J a_*_j^ DNase fl L 

^ j-p~ V 1 ^JlJJ d>L« y**y~j J l_^j j7 ^a 5 VI jj v_ ~*>- ‘TranslationJIj 

.mRNA JL aJlJ- 1 J jyjJI Ji~xi 

: Labeled nucleic acid probes LJuil L j Jl ^Uj-'VI - a 
* 

a—- JaJ J_JJI -Lj-Lp L*_pI_«—>| A—oJLaJlI aj^^jJI t*> a! 1 ^la_>«jLiJ ^ 

jl -> . L I A- « .L II ^yylil ya ■*» L (j . * " I 3 11 j fl C-l . ^ i A J j Pj t 

ij j\n\\ p_6? JL La—jj . JjL —:j flJUo (_5j^iil ^ Ll aJ-Lx^» RNA ji DNA jj^_< 

. JJ-ll jjjli J.I Jj^^l ^Jl 

: End-Labeling ajI$J1 !JLu -1 

-lpL_j ^Jl LjU-l ^ ij t it ^1 y\ J jl^-j Polynuclotide Kinase ^1 jj j-j- 
a^L—S' ipj-i^l Jj (ATP) oLL-y iS J j 3 jr* 

J *JLa; f L. ISLi . LLLl^I JlJa^l oli RNA jl DNA U^- ° Jj LLJI AiP 5_-U-l 

A_PJ—»—>»—a Jl liUS tl—ill (J T J_j J-S-JI Aja—• J ATP 

, i I a—aL^-I o ■!;■ > 1 S *^—jl ^ -!.«. ^j I Jljj c j■ l -~ j-tS'j t _1 J a_«w*w*IjLI a,I ^S ' 

o # 

4_*_Lo^ - P (3^”^ 0^3 AS*y-\$y^'yfl OLS'* 

kJ^Syjj£S\ A*y«^\ jijJ- ^o: jl>- Alkaline phosphatase ^y>\ ^1 ^UjlII 



.5-OH a_obU 


ClUjJI Cl Ltd £ jjfi 


: JiJl) Nick translation - <-> 


<jl9Ls<sLj liJJij t dNTPs ^JtpxCt-j J _ ‘DNA Jl ^. J « .. ~J cr^J 

£_£jj^JI latj - io £-« (_£j^Jl ^1 p C^JJl Ja^liM 

. ajuL* 4Cjp (J Jp Jiiii jj DNA pol 1 

: (Ls^LJU y^nJl jj ) Random priming iijjb - -*- 


DNA J1 ^s- aJ>\ yZvJz- ol.n.:LS” y~j ^y> Js■*.- . J aJu __ r iaJl a Jjb 
DNA pol- £* in vitro J^*ll ^ L^—J tiLJLJI ju>-j RNA J1 jl ^LJLJl 

.Radioactive dNTPs fl-Lic—L j\ ymerase 

: Ja-iJd 3j-JLl oLljJI Strand - Specific probes - a 

(0 

c£~A\ dNTPs Jl ^ in Vitro ojjJI J-ii ^ U^t LL^iaJI a-U ^j 

^ Jlii.1 ^Jlp ) RNA polymerase Ju> juc*JJ DNA Jl fa_icc~j ^ly^VI t__L^t 

DNA ^ ^ jJLil RNA Jl Jcl^J ^>1 f j^.. Sp6 jl T7 

* 

4_a_f^J aJI a J_ft tT7 jl Sp6 I- C- ._ 1 (_$JJI ttiiJ JJ LjI—~4 ^-«Cj (_5 JJI 

• <y“ -k-J- jt ,,>£L-J.I 


r"- 

r la_ 


: Southern Blotting Jjjtf - “l 
‘S-i^iJI s-Lb jJxjJ ^jJI E.M. Southern UuJ^\ a 1 a c~~»—. jJj 


-L 5a„ 


A—^ a Jj>—^ ^ 


jjjl_sft (j-* DNA CjI _ij_^d»- jJ-ta— i 


i_—t<aj |»J • JjJjL-J) ji jjJ^.- L .ij j ;-cll e-UttP iiji 4-1 y Alia -l»j ^J 

Blotting Jl a^Las-j . e-LuJI abft ^/l alA^l t_—-L* p ..)a • ■ 4 J 

Jl J- “Ojl13;i«J■ J ££.LlLjdl tVI 4j_l^laj DNA Jl JJj (_J-II JJ 

i ^,11 4_«Jj<d> jl 4j_f- jj*j JL3 jl*j DNA 


•n 



- ■ "■ II 

jjj j*J . 4 « .. i l ajI .1. il j_5 A i_ ~j j^Jl (_$j DNAJI 

tAA~*JI aJ j->- ^11 ^jJ-l tlJid AjajlJi/* DNAJI ^y- s I—-.»«-U ^j|^jN-jjjljjjj'bll 

. i_w.L>. Marker fljLiu—b Ai>^il ^1 y DNAJI ^ jt jj jJj (*^ 

: Northern Blotting aaj^Ij - V 

>JJ A :ilj t<LajL~JI aJLj^JiU AjLJ~» jJbj 

Southern blot- aJjLJI aIj^JJI jyj a^j j.... a .-JJ ^Vl 11* aJlp jiialj t RNA isj^^ 
t Ia_« L»_g_J5” jl a—JJ ~1 jt RNAJI J?j*-^j aJU-I e jl* , ting 

jt u t < 1-»- ojIp ^**2 *** j j^3 j(3-^* U^” 

. RNAJI oUUj^Jl ^LT^3 _yi 

jjij -L .^jjjLjjJI jt jjJbUI a...J u.pt ^is- ( 3 ^“^ £-»-=£• (*^ DNAJI Jjjl>»j Lk-Tj 
a'.. »JI ^lc- t Sy~ > ^i JJjJj -JL*j s' ■•■' V JI ^y-ij*-* [*-4 j*-J .RNAJL ill—J^flj i_y^l 
a: ; a 1.1 A^-jLlJ,! RNAJI ij-^-^- t<_jh3-5f_yJ _^.ii<»tII A_4jyjaj |*J c a » .lII 

. JJJ markers fl jl^Jj yJJj j£ji dJLiJLS "j t a^JaII 

: In Site Hybridization ^ijll ^ jAJ^^JI t&jb - A 

^r^Lcj .ajUaII JJ-Ij £jlj^» t OL^Jj-^jsJI '_ a-C-L ^a -" 5 jI*JI ^jj 

^i 2 »aJ“l £./■ (jy^-gjdJ ^iJ>' DNAJI jl RNA Jl ^lj_>ti_-ul ^Ls-* l — 

L^L?JU a_a_a_5j oLs-Uai ^ j_ j-s(-^il mRNA <Jj_^Jl jl RNA Jl jt ^y^jj^aJI :. ? JJ 

. ajL/jII 

p-e- 1 * Jl f _^j i (_yil j^ry^y. jlj-ll fl 0 > ^ - < ; ll £*3^* Ai*^- Cr^Lj 

. ^1 JLi»^-l t j^.o...A Ay~.~ tjjti oIa;.^; 

: DNAJI j» olJLfiiS'j-JI e-Jy A^ 

S A 

i w ^ f S' jjJI t1 j a' I LjUaI ju ^ Ol.l—JJ' j_JI IwJIajj *_~J y A3 

: aJLJ! J^JaJI ^a>cu~3 ilUJUj i<jy-^ oUajj^JJIj a^^Ap IJS’j f ja-^H lApUoJj jjjIaJI 

-nr 



• Restriction Endonucleases -1 


CiLijJI CjLuu 


LgJ^Jj -I'l ^Jajij! LS-iJj V l A ji u* CUUjjNl ifJULj —a ■> - ^ 

^ysj t5-LpLjw« olj^-JL* jJLp -Lap aJL-JL* ( J5" ^3 .aJ. *:.* ^ja n , 1 . 

^lp. jl \aij . Sj»Jaj ( _ j Lp a~Lw>-j e J . .gi oLLgj il A_aJju£1 

^Ju- IjS il! L^J jV Cohesive ends aJL^UI ji a_^U_J.I oLL^Jl 0 LL 4 JI 0 jus 

p 

pJJ ^yjdl j-j-l DNA (_$t iJjLLgJ £-a A a .a . 1 11 JLPljJiJI ^ L>-jj j 4 jj\a>*_g-JI 

. Restiction nuclease olc^'l jJJb u ~-a^. tf*jai 

: DNA Ligase - u 

£_JsLaJI A la .Jj-j i g a laj ^ 11 DNA tljLi « jLuLgj ^ ./izl't l, ^>-..:...-»- 

^•o. _j-i Lajj i —jlJ a_jj_p1j— ill a la —Jjj Restrictian 

.DNA ^j^jxALLI ^uLgj O-XP-IS DNA Lugase 

: ( ii) DNA JI £*4 DNA Cloning ^ 

A ja . J DNAJI ^Lp (_£ i liALJL&^P j I ijJ JuuJJ^y^Jl 1 — -Lj 

I jusj 4 UUl a .uidt adA UUl . ^ ^Lp Oj£j jl LSjJj • ^^pA 4AjJaLaJl UU 

IjI g:. ^ ;i iL)3 c^liji ^3 DNA. Ji (JL^-^Lj ojlj-s*-J Cr^i 

ds DNA aJL^LJI ^LS DNA ^ 5 jL^ JL^jMJIj . 3 ^jU jt 

4 

^y> Li-I DNAJIj , ^JLaJI ( Jj-b ^j-pL.^a-.'ij Sj-j^jLIj LiLo y -.-la Jjj-S^j a.*-—.<j 
Ia ; . a -J . L^iA aJj g ; AjLstl* (j^-^ IaLIj 4 LijiSv-JL ^aLLl DNA j~£-i jjw>i U—aJ*>LJIj 
^jJI L^JL>-jJ j^li \L~~p- JI DNA ^ ^ 

. DNA 

iljjij |*J 4 ^jl_<dl Lj^ :CJ1 <_f a_j_Aj^LJl DNA _S1 ,jy>js oLjuj-j?- ^j ^Ji 

ol*: .«ll sJus ^ .la a > . A— ^luva a{. i (^yLf- Aj5.«,II 

DNA Js. i£yJ- ^1 Ol j i» w 7 .«!>! wLLj p^ij • a-t 1 jl ja-D ^j ; a 11 DNA Jt ij JLp 


nr ■ 




_oLuJI CiLxu 

: SJUI iijjLJL; jI 


LJLp t<jj-~J-l oljl_ja-<JU ij^yj ^JLj. : ... I I x^jtAJL; ^^LjLI DNA Jl j 

* 

oLfjjNl JL>-j . jj ^ ^ * j ^ ii*.«i—j t I >iPjj t Ij ^ ft j ■.■ > ‘ii.<. ^\ I 

^yij 4 —^\jU DNAJI oLijj-j>- jJj*- jj L«^_w>-j . jyLl I j_» DNA J 

y <L^_J jUJJ i£yJ- 4_i_j ^Jp l^--;-^:7 ^ a^M jli LjJlSLJI 

* 

{_£ y ~^~_J 4 (_£^J-I jL^JJ 4_ajljLll lj^J^-1 jli Lu&J . j *■ > ijJI Jj 'S* {Jjjl ^ JrJ4j IjC 

flJLfc ^ *J a^4Alw>^a j^^jJ ^ip 8 jJjJI LgJ Oj£j ^yjl 4^A J->-J .J-Aj^JI ^lp 
<_jf jj^J 1 *►•;.’ ■ (jjjl lj_yJ ^ la « 7 LiJkj 4 4 _JjJJaJl DNA Jl ^jJLp l£J ■■ *- ^ “I - * W^—^“1 
DNA Jl JL^oLj I $ ~iy~>- iZj-i-Lt jj ’ *r t)UI jv-jJ-'I Oyr <Sy^~^~ J • J : ; a^ -«■— a 

. i jjIUU 

J* iSj^H PBR 322 y. ^ U^£ oIjl^j^JI yS\ j 

Restr. 4_*JaLaJI ol *► ^j-iNl _j*j ax_j j_p ^—*1 : ‘-J_ <r iillj 5-»jLiil 

. a JLa» nucleases 

■ l.a a 2 (jjJ-l U~A jLj c oL~}“l sJLa -J>-t (Ja-I - 5 <-r~l\j-& DNA { y SjJaS ( Jj- Jj l * . :. j 

JJ lJ> jJ«J J V. ■ >- ^j^JT. JjLxJI Ij jjSLjl (^Jl J-^jtAJI Jl>oJ jl O j cJaLiJ 


'Lr* 


^J-P (_£^ - II tjjtj^ljl *,a31 * 1 —aL*-^J-lj 4j^-J-l (jjl^l -A l l 

LjjJ^JI j£ £a J-^j*iLJI olpLJujj iii C>«Jj l j jl^U DNAJI 

( J_^a>'VI DNA Jl ^jA ( J-ju ^j^JL (*J ■ -^y*j*^-JW DNA Jl 4 : i zj yi ^ (JJLJI 
. (.(jyh\ y>- ^ ^jl>»: _11 Restr. nuclease ik^l^. LjU 4 jL.L*iL jJJij 4 a^jMJI ^ 

Jl QA (.y- jjj* ^ Jj L^ljljwval OL^-Li^^r^-JI JIjAj 

J-jjLj i_$ jJI E.coli t~~z3i <_$JJI ^ ^ r 4-JjU (_y^I DNA 

^UJI jl ^ lg _?- ‘Sanger dideoxy sequence Uuje ^ DNAJI jU-T| 

. 4JLJLJI DNA Jl i yA L-Jli ^r.«, ■ - J 


: ^yiJI DNA J1 PLi-diTy-JI Xjli- 


DNA JI ^ yJI j_y> £-jU-JI i)t: - .-UJ jUJLyla O-Ll! 

y* £j~u>^^4- fljj^J j^.ja.-:'> <yJI <Maxam and Gilbert c^-U-j ^ —S'L. 

. o l'i; P J fl 1 1 t IU—<U-I AjL^jJI Jjlp DNAJI 


£yj [♦ ;U^ - ^ { jX^aj^Sj C^dJ'j v^”^-P <“-P ^ J- 0 ^ (J 

£»'y* _)> Uj>-Ij ^y y^Jj ;T j C Ji- -IplyiJI y J^f-y ji G Ji» . -U-lylll y- -ljJj 
iL.«■>- DNAJI Jbji>!_^ c-^j_>- I 5JLpLaJi <iLLj 4 JLJj 

0 

iLy~ LjL^-5" J^UJj c Jj-Ij (dy ^y y (_yJ t a^-ljJJI y- y^U- £y> (_Jp- * jy- 

Uaj c ^y..v ;jy>jy^S-i-JI Jy»- 4)a.d y> 4_»_iil Jy>- ^1 J .,.-? a ~ . aJLpLaJI U-J-j SJIjj y5Lc 

• ls* fJ^ 1 ^ j *^ 3 es^ 1 hy^ cy s-^'y 


<<_jLj Jiaj i_j(Fred SangeryfL^ j y 4 h. Jy c-»i .i~ 5*1 -l«j 4 __jUJl UL;jiall Ld 

£-jL_U Jj J_>*_lJ 4 .. 1 . vj _ail 4 —a_jJoJI y> 4 —oj_ r laJI ei_a ijNl j _._i—*-JJ . dldeOXy 4 . 1 ... 1 ..i 

nUcleOSlde tXl - l)I yA 4 fl ^ U 11 ai_A ^yU*J 4 f ^ j < a ll yjyJI ^y ■%. i-l f dd. 1 . t 1 SJ *dl 
y JJ l _yLa- J-—S'jjAjVI Ji\ y-jU.: Pentose jyiyil ^ip liyy phosphate 

Phospho- 4 -«y>- yjjio y* y^-»cc: "y tiJJ jJj (a dideoxy nucleotide) r 1 \ uy^ 
JujJ- jLi iUJdj . ^UliJI aUf^l aJl-JLJI ^1 cJ.Ua; ^yjl juJ^yyil ^ dist 

. il^LJI JLU ^L*jl U^Ldl UL-JLJI ^y dideoxy nucleotide JI ^bj 


5JLUI oQJI 




Plant Virus Strains 





oLJl oLojj_j 

PLANT VIRUS STRAINS 


oUj^UJ! iliJi t Jjjl4—_y3L>- _ oLJl^JI — ^j j.aW 

* 

^jjb 5U*-» . jUI kbJo ijb k-^Mjjb J' jo\jA VI JlSlitj 0 LU 3 Js- kbi L^' 

Oi^l <_£» Ij&j J jLfcJ VI ObU ^jip i-ysli- iAi'jj U ti-jJI Iw-Jj—JI (iJj'jjy* 

I* 

. Daniel Rabel, ^J^p ^oLJI 0yLil ^ ^ jl>-i JuL L.j—._,» o>-j - ^oU-l 

4_p'j^j * I g t .*...« » c-jjyii oUb L» _L>- <UysLi-l O' a ..rail o'—} Js-j^jj 1575 

bj ii J~bu Aj^ljj a —-1 ^ Ijki (Jj i-Ujh jyj -U> iijj-x-* Ij-Jy* J> 

. 4_Oll' Ojji Vt 5 Jl« J <_jjJL>- (.jV ot_JI IJi-ft 


fjt J ~ t kb\ A£-J ~J li-«>J t^OcJJ 5 —ijli J=>J^ oL—*J 

* 

Jib 4-b-..A-A kJLjb J j^£S\ 4i*>U-'j aapUaI <Pj—Jj '.. — i 


1 (j-JLrU 1 >Uj 
U-- -II 4——S' jb 


( ^Svy>yJ 4 (_P^J-"-^ (j•* JiJ> J JlP 4 jU»| 4--4>U I i A a .y-1 il fl JLft ^1? » ~j . 4—0_^ll pi . 11 

1 < Jjlc ' ■-•> - ^ ^ \ oLjLj (_jj j_p jLjjLl kiij'jj-* OL) Jj-aJ' 

oi us" <ajip rr u> t rn *--..^ tmv ou jji iLij^. ^j^bj ( 

. oJL>-'^!l 4 jjJLoJI o'S 4 Pi*a' a il oli ^Jjl^ j»JI Cx* jJlp 4 J TNV L)U-iJ' j 


. 4 4 'Olya 0*VbU 4—*JjJlLI 4—jUJI OUj^Ull 1 bll j-$bk (1)1 ' -) ' 4j«—ij (1)_^-JJ 


oL»l>U_j-Vl 4k>-5U» o 4j —1 o 5—jjUJI o '—-jj . all ^ t >-Li Iju J_»j 

SJ5U- J.,d i ja j£j ja Jjl Mckinney 1926 U bLS"j . U^~iJl oVdUJ' 
^L* jj il)U- jlI' 2JLj'jj-* (_s->UJI jl^kl' jsb (Yellow mosaic j» .^V' dLlj^l' 

JL*j lO-Vj (^ \ o 4jyjj ^1 p L^jai a~j (_jjL*JI lilj'j^l' bUo oU i < » 

J\jJ1\ J* j^JIa O— } (jy U jb> 14-fl ; If.'J_U? (jlaU" ^43 ^jjLyl "l —T 

oXa Js- (U*JI ja ju j_« t'jj*-L Mckinney l ^o5'L« ^Li ^ . ..laiLs Lj ajoj ^ <Lj 


-CiUjJI c>Luj jyi 

: U-» i {jC.L.i y ^Jl y i 5 JjJUt -1 ii^L-JI 

Oli- jJI li-jljy 4 £ - OLs- jJI Oljl—J ^yip frl j a .11 ^JLJI jj 

. yj yl l y« i_^us_>wa ja«4P Jjlp b-4^-j JU ;(_5aHI 

# * 

i<J ^ a . ,H ^jjalll y la^»- Ia -22 y Oj&-> pij 2.11 a-U Jji-I 2J^A—H ylj2 1 -Ljyj : *LiliJ! 

. L$j <la-l 4^>—JVI y ( J JLjj 

lljjJl 5J^—- ^yip Jy* t* 3ap Jjll CjLJL^p jU-1 

. oU-jJJ <_jUI kiJLIjjil y Yellow mosaic yL^Vl 

ilLljy yjyj y oLiJ jJ 3jl. jj-l 2 J}L-JI bIa 1 Mckinney y-TL. 1 aij 
Jl*j y£-C ajj c 4-J U i a VI ^<jj_flJI oLlay- J-?-} <_p 3yi» •I'jaJ- 4 j *»—1 t^jlll Otl-H 
olyLLa < 1 >j Ju>- 4 _>«,>„,:i ot—U l ^l'T Ljjtj I j -c- JL5 toN^LlI 2 _.Jb Jj_p y* killi 
UIjy yjj-yj y yaaj_u>- ——< J j-f- y Koch, 1933 jllll tyj^—U 
5J}L^ <_sijJ-Vlj Potato Ring spot virus yLU ^.11 L*1 jl>-I l Js- jH t(J _LUaJl 
yjj i j_—_~llj a 1 a Jj-p y jJIjlJI 11 a i j^J Jjj . Mottle virus £- 2-11 

. Potato vein Banding (jjyil ^ 2 J%^ 

»i tjt——^*1 illJj—» yj ^ - j - l 5-L. ju>- 2j*)^_v* Jy p y* ( ^ ^Y" £ ) Price £^-c L*-5 “ 

2 J^L— Jl a 1 a (_jl*- J y«al-l y* ajj t <jl -a 11 d)Li-H OljLjj jjJLp f.\j a .f> jjJaLLa 

2j 1 ^ ;]l j_y-*J C LJj-vaL2-ll Oil j^yi-^aVI yjj,« 21,,1 olyy. ~,ll ^y JLjJLP- frlyt-Lj 

* 

^yip 2 -«Lp 2 jL-/sIj 1 4 *. Cij t h 2 > 4... JL> w 1 ja 2 i ^yja xJ M 3-ti-L>- 5J^i—« J j .<a 4-1 

f 

. Jal* 4 -JL>i^ ' ja fl 'i LJoil t- 5 -d^J 4 ill yj^-lll ^j£s- 

2Jat aj;-jj tjL-jLI viJLiljy* y (j y-\ 2Jt^—«■ V ^ Jj-^ y» 111 j a_*j Price a-»j 

^pLxJI jJl-l-S ti-jl—11 ol—*jj—l!l y jt-4- 4 SjjJaJI ^yi| j .. — -j ij-yiS - 

. Jaii iyLs<ail 

OLu 11 ULIjy 'i Y J>p y Jensen . y-^ 1 ^rv ^Lp yj 


Y * 


cAydl — 

* 

(jiJI <. <Jjj*JI oLJL^p j,* JjJlc- ply>-tj fli ol a*j iUij c^jUil 

. ^yJL^>VI j. i 11 Olj-ii’ pIjjJo- ±-‘^sl oV/^LJI eJ-A (.j .t. > JcnSCn ^r——Jj 


oV*>L— Jl Ot ^^Jlp cLJL*il L$_Jj y j^JI 0ji • ill c—*—<—»-I ^ ^ 1 • ^Ljp ^jJ_ajj 

, Ct>ljjiJ 4 j>c*Xj VI ^j-J^-flJI U* 4 " ' ■ 1 • 2 I 1 

CoVlyL-JI jjjLiji-l ^ j . i'xJI j $laj c4_*lit C~A-*~jlj tkiJ-ii JL*j jLsil a 7 ^5 

. oLjLJI 4-—-j^ s jsJI 

<y ljJ^> ^ Larson et al, 1955 djj-J-Tj Oj—jV \ 5 o o ^Lp 

Nitrogen jl_>»j ^1} LLvail oIjLjJI <J 0 j kiJLiVj i (X) < _ r ~HJa . Si ^jj-. j 

. ol yiiaiJ jJ^ J^U- -oi u >jyu, I JL»j mustard 

•iilu^-j ,y* \ \z\ fLp j_* pIjl^jI jj^T ) Frankel Connrat oty_^T JSol^i 

.TMV (^jjJI ) oti-jjl itl>\jy (_5* 

: ul>jJl ^jj—3 j j%j iLjuJaJl Oli^L^VI 

4-y « . .jjll l y?\jj}-\ (_ji-P . 4.JI 0*V*iiA JJ 4_;jf-jJ J t ; il oLiwtil J^sJ 

• ^J (.SjL-i^JI I—yJI (_s*J Aj"“*L^VI 
# 

JLsJ 4 ; «.. jail ^A>ljiM L yax;j 4 jL* 3*VI la.A JjjjiJI (ji-P LcaJ 4JjjJI C - .< ij 

U. jU-aJI dX>\j _jA ^^JL^VI j-p _ r jL_*>V1 Mckinney 1926 JjJ 

<jjJ Koch, 1933 j* <31jj pi(3JL3. ^ —*J 

^5^'jLsU ijL^s^fl j-fii-f ( j-J>Ua-JI ^ (JjjjJI aJ!>L-.j <_5jL*JI ^ a.» :llj ^ A. f l :il 

Jjaj I- a ' • j * Ja-^l jj i V VI O' ■ I Ijj 

Myzus persicae, ^1 j-* ^>pS i^-I y> ^J^UaJ' ,y ( I ) aoJUI JJyL-JI 
i _ r i«cJ L^j^jLLaj 4.«. .jaII ji-L U, i 3ji jJJIi' < Macrosiphum Solanifolii 

. tO^LJI 4-^-3 ^yjl ^JJ_LI ot^-4 l^ v ^ l l a " l l 4 ^4j^I.^. 1- ^ 31 jl^il 


<l}|j-jdl aJ^A_ 4 f o (jJljJ- iijLLi a J u-a. 4 i-ilji ^ Price, 1954 irjj 



_CiLv'tll 

: UUI JaUl y OlWsi-l J-A I yTMV 


. y" jZi\ jlA-jJI yp Jji-siaJl jjlsUil yj5vj yp bjJ_L!I — ^ 

.N. sylvestris yp ( oLvsVI a~*L Jail yjio yp SjAiJI - Y 

. JjA\ JU jJI Js. iJLLU iiJI jr LjI - r 
.Phaseolus vulgaris U_^UJI Liy yp SjAiJI — £ 

. iV. glutinosa y_p iyS ur, _ o 
. yyjl OU-aJI yp SyA^a ti^y ^Uj} — 1 

p 

■ ^Lii j^icj yj_yJI y-_jJy^y <1)1 Aa>-j 1°^" — SjUp^I y ob*)LJ-‘Vl <s‘\ 
y 1 g: S 'y ip y y (_iJLi>o d)L>- aJI ijJjljy yy-j ya*j J 1 -Ja>-_p Lb-S" 

.oUi! j ■ ./IP y» 4-yj^yiJI Olj. .,dB <uJLeP $.U1 i ~ j! » ; . a H 

yp yJsUaJ! X yjyj ya*. 14_— JL sjlj-?- o j, ; Lj 

• )/1 4 . __JL AJL j ^Ji 

p f * 

«-S 4JL-«jLL» y l L-; -—j Ls’^Li.i-l (_jJJj»j yJaUa-JI X yjj-j-B jt l .J >1 Jia-^Jj 
. ajVvLwj yj^^jJI <iw Lsj 4-I Jy» y A£"j-« Ojj Aary Lv-l-j (4jVdL»* yt*j yp 0>—?yM 
J-JL^ yp pLj 4jL» bjj-l^I yjb^jJl <3y y» yjJI yp J| J jJu Knight, 1954 

■ u^' ybbki-J y£jt c JU-aJI dJbljy yjyiJ SJVLj \ T 

oLs5LlA-W 1 aJLfij lyJjyJI (_■■,S 'jj ^yi aol^.i \ai\ i — ^ 

Ljul oLsl)Llj-*yi cJ-L^- C)1 taJjj^jJkl 4 .:. ,«VI )/l 4^yi 4 j>Lp 

^ yJ- LfJl a^-j Rib grass strain ^jyi Jl oVt>L^ 0^ Type 

l_»j!>j c Histidine and Methionine 01-^1 j) ^ylP 

P 

. isy*~ oV^L«JI t y ^yB Ljj (jljjJ^^J V 
. i ^ ; ;^ y y Lf;l •!~ jiS^ 1 t g 1 -a 1 y 4jjLiJ>l oVbL—JI Ji Aa^j — Y 
- VY 


cOlJLib 3 J o2> J>j£- *)l ijyjj -Jl k r ~-+S'y L-i^UU — V 

i * . 

{ j^ L~_»I \ « t b ,»L>- ^ o ^Jlp l)L>-jJI ^liji jj_>» ^ V 0' wL^>-j <JLwj_>- 

. o j » t .A <ujLjJI 

Cysteine & Leucine jJj^JIj ot 

. c/^LJI £--*jL iijliil ^ and Proline 
. <Li^L*JI liiij ji a Jj& ( / r P ^ulj 2 j^Lp ( 4 ? 

e> 

a.L. /? V i aJ^L**JI aij-^Lu La^p L^aj^ju < _ - * - Ajl-jal oL>-JLil jji-P j I ** 1 B 4 aI^L** 
(jJUJIj Therionine ^y^j-sJI CjL^ J» y*l* <_jjU . < r o^bJ-l TMV 

. Asparagin Saline 

* 

|tJ Ajtj L J Lp 4AjL-*^V| 4-3^AjL>-l Sp S 2 aJ^-jJ i jyj AjLj (_£__jj>* I A-w**lj 

. <■■■'■■; J iM ^ysLoj?-Vl ^ £ Ju Jaj-tAj 

J~-«o*W—It oCH jw*sh L^ij_,!> j£s ^1 j> IjS-1 Kunkel Jio^S" ,yi^j 

:<y»J tejki- ^ ^ jji 

cAjL^VI j_jJLp SjjIj pLa_JI eJL_* 4 AjI— jsVl (J J £■ 4jU_aJI 4 ^Ji >^II a-L-i< t^l j_pVI 
4 a .:.^«V1 ^yaLa^-Vt £jjj a^-IT i^jj-ykLi 4ja. ill Sjl j^~\ ajtjJ 4 a^5L$jJI <_J> ■ a >t_dl 
ajLvs) L-flj-* 1 lS-'-j’J t J-5L*JI a_»«—-C t j_5T4_Pj_^. 1 0 -*j j • a 1 1 i_ipLjsjJ (jjlj_J-l 

jjIp j-JLill (jl : i Vl JL« t ^yil jj*-£-\ £-ij tijjj’Ltilj A-Jj VI AJLail tS_>jL$_>- 

Cjl_ 2 J g i 3 .il iljj Jlj>- {j t ^Jjt-JI t ^yij! jj«JI (j jdl 4 ^JjI-wJI ,_y» *-< ■ » ^ 

J»J I^JLJ ol *V| 4 oljjiJsil ^j-^jj jjjj^-JgJI 4_ApLjij Jaj »C~>-jjil -Lflj 

aj^iILa^j dili ^ S^VI 5-^Kjl UIa^I 

. Triplate theory L^ t La J _ r ^ J 4 -J' ^ 

4 iJj'Vij ( j-j Aj_j5L» CjIC-J, jj* 4 -Pj-<^*j» jl jjjiaiJI ax® 

vr- 


-CiLjjJI 

1 g? < l Oj-Lti "\ t iJLift <Jj£j Ot ilJJ-ijJ 4 J-J-lj \ j a ~*~ > ' (T 'I J-*-»JI 

: Ji'i'S <J>j^- f j* Oj^sj 



a.:. a'j\ j RN A L jp-^f olj-jjJLS'j^j i_..'i jj 


1st Base 


2nd 

Base 



u 

c 

A 

G 

jlU DtlSC 



mm 

Ser 

Tyr 

Cys 

u 


1 

Ser 

Tyr 

Cys 

c 

u 


Ser 

Ochre 


A 

Leu 


Amber 

Trip 

G 




Pro 

Mis 

Arg 

u 

C 


Pro 

His 

Arg 

c 



Pro 


Arg 

A 


Leu 

Pro 


Arg 

G 


LLeu 

Thr 

Asn 

Ser 

u 


LLeu 

Thr 

Asn 

Ser 

c 

A 

LLeu 

Thr 

Lys 

Arg 

A 


Met 

Thr 

Lys 

Arg 

G 



Ala 

Asp 

Gly 

U 

G 

mSM 

Ala 

Asp 

Gly 

c 



Ala 

Glu 

Gly 

A 


Val 

Ala 

Glu 

Gly 

G 


From Crick. Cold Spring Harbor Symposia 31.1: 1966. 


Vi 































ol till Cilui jjji_ 

jj jt-sfj—i 4 — tJi .<1 jj t^j-'LLj i—i j-xj L* dJ-Si «-Cjj 

ajj (^i 4_ ; ~ .. -aVI l Jo\ —o-^»-VI J tli jj>- Oli 4_*J ^jJj JLf-ljJ £-)jVI 

. - > jlp!V t j^ a j Triplate i_-JL5 ^p SjLj_p ^i'? ^ >■ l ^ * . p t A s j 

* 

. Codon Uiul 

. a^i-i <A>^i)l JLpIjJJI i_—-j jj ^JLJI ^*LiJI OwJ 

i-i*>(J! 5 yjjJi ^ j4)\i 


Three latter genetic cod-word dictionary Sigel et al, 1965. 


Amino acid 

RNA 

Code words 



Alanine 

CCG 

UCG* 

UCG* 


Arginine 

CGC 

AGA 



Asparagine 

ACA 

AUA 



Aspartic acid 

GUA 




Cysteine 

UUG* 




Glutamic acid 

GAA 

AGU* 



Glutamine 

ACA 

AGA 

AGU* 


Glycine 

UGG 

AGG 



Histidine 

ACC 




Isoleucine 

UAU 

UAA 



Leucine 

UUG 

UNG 

UNA 

(a) 

umu 

Lysine 

AAA 

AAG* 

AAU 


Methionine 

IGA* 




Phenylalanine 

uuu 




Proline 

CCC 

ecu* 

CCA* 

CCG* 

Serine 

ucu 

ucc 

UGG' 


Therionine 

CAC 

CAA 



Tryptophan 

GGU 




Tyrosine 

AUU 




VaLine 

UGU 





* Un Certain whether code is uuG or GGu 
** Nred for u uncertain 
(a) Codes preferentially for phenylalanine 
. Need for G and U uncertain 
o Need for uAG uncertain 










CjLjUJI CiLujjji 


^j-a 4 | Of eJa --S' ^*^aJLj 1 -La 

t 5 -L-j j-J-f *1 O * • ( j_a 0(_^j^JI ^4 L^jLI la « ■>- Of l Jjj—*a5 lijj . o^1^-* ^ 

. <jjyS\ J JLP JaLjjL AJuj^J jpj-i p-S"* ^cJLH-««* > l) 1 U-l^JT 


_ r c 

LCj j-i-Vlj tal^JI ^3 kv >- e^Lj j ^UjV Ljj^i LCjjJ oLujj^JI e-L* X>-t l)j^j Jlij 

. ^-j^-jLil I Jj Aj>- J_j5sjj olyJI { J a ^9 - ^yjax~> (J JJI (jyjy-JI d^Lj 

* 

(_£j^JI a ^-1 aJl^JLwmJ d-L-pIj (_£ I t^ J - m 1 d£ ^ Jlj ^S - y-J I l -a d lii-Ji 

<—_w5^yi (mutation s^_iia) Complementary deviation i_il jr _>dl ^1 ^.aj-.— 

: 4-JLJI ctfU-l ^ ol jik Jl eOA Ji* ia* df t J^Liil ^yj^JJ w?l 


. Code- Triplate sequences Jl ^ ^^-dd <_st i<_s Jj^. sjlpIS cJJ-t* lil — \ 

. (_$j ^Jl ^ya^J-l *JLmJLi ( yj‘ iO JL>-1 j I a JLpli i I. a < .,iaI lil — X 

<1 <* 

c LgjJaL-^J 34_SL>- .ISLa OJl5"j t LjL-^T JlU^JlTj-jJI ^X-a1 \Jj JL>-j 

t 3 J_pL 5 ^3 ( Jut ) J^<rj j JU1 2-Pj_^_>«jr ^ ju 0 (jvat <s* y*-py~* Jl J-jjL-oal ^j-P 3 jL_p 

j>J ‘Nitrous acid l g : » J-^a..^l <j^jf Frankel-Conrat ^ 5 j-^-f <l- : ■*- 

J*-b if I J^L^lj Ui"'* ^ {j* £j^~^ A ~ \? +** I^J 

<■ »» 

\j. s .,>»~ ^...r ,».j IXftj ^ VJj ^-.--Ij^JI ajll £*.,...* 0 ] lLLIJ-jj 11 $!>«-« 

. a«X>-lj aj— j jgiSjgj 


eljJI ^1 Nitrous acid ^/a-^ ^ SJLli ^—^5" <iLj>\ Lo^jJI li|j 

c 

/JJ- uU-'jjJ'j •“ " O^ 1 j' ' J^V! viii'j>* 

.c5^4“i i_y* 

“t o . . jLi-dJI i±JL«lj J—- i j»Jj-^-} al ^jJI Jfi ,> >■ c5j—sr j lj J j 'ijj 

^aj GAC Triplate 3 j~>-ij \s* ^jlj I-La ofj . 3 -LUj y^ 

j-«LaJI (_gJ-p t-lij uyjjA L j-* 4 JjLoj L« I-La ^prjjLi La JU-iti I-La ^^Lpj . GAU 

* 

{jyny-A ( y3 ,< v •> - 4JLP V Ju U_>-^j iProlllie L5^-^* ^ ^ ^ ^A_9 


CiLuJI ului j jjj _ 

. ui-jJU ^L-t ^ GAU j] <J^;_>- Leusine 

jl^-* ^3 Oy** j-J (_£ jJ! ^Ljj| ^3 p_SL»*JLil bjL^-C 4 jLj cO~L>-lj 

* ®jjUi? ^^1 l)IS~ iJi. «>- C 4J_* 

* 

1 1 jjj^-Tj Fraenkel - Conrat oly^ - JSdly si j*-i U I Jusj 

aljjJI ^ja o •>- \jL*-j>-j (.Nitrous jjjjLjJI sjJLilpj 1 jL>- jJI jJLIjjA •: e ' ®ljdi 

* c 

■ jiyj^dl {j* I Jj|-U»- (1 )j^-j ^-Jcdl 

a 1 e . . ^ 3*JL»-l_j bX~5jA£ y*j L^-j a jl^o LJL*-P ( J-£—Jl ^ <Ol 

»> 

-LLs -J til—-L-JI Cal4 _*JjI 1-4---9 aJL>- Ju.Au>- jjt jl 

. olj-iJaJI j.J l£~ ijaj.X»- <LdjjJI aJus oa5"t 

* 

4jLi Ij^gJ la . . Is 1 j Cjjj— _j-JLH-; jd_J_/-dl J'-t-auJ jl j. : ,.-.iu cd j - * ~I1 s JUs t j-*J 

<_S^ <jdj_/dl (-Hji j-JjyJ ( _ r L^ iSy~>^i jU-jJI j-ljlj_y> ‘- ,l 

I j-gJj . ^ULiJ ^y> Is. ii Lcj oLuJI oLcjjV 4_*jl_aj ^juS”! o' J JL rs ^^ jt^il I Jus 

JjJjxj TMV ( ^jj- ; ..a. l llJ Sl^JI ^j 3 -* (_y* . ■*. ■ S* (^s- 5 - 5 j~a~^ J-o--^ jl 

<** 

. ^JUaj^tl ^j^iJI less stable bLi Jil LqJjSo y - ^~' (S'j ^~i 

: ^Uil jt - j~x> Jt\ <siyj JaI^aJI 

: <dslP j*—Sf Ojj ja frUsl _^aJI ^r*3 - ^ 

^jj^aJI <L;j -ill Is.«jJI jli 4_.^i. ; ~ I Lj (JJL*JI L*>L^- ( Jj-lj ^-jj-osJI 

lij^t JjI-Sj ,j2u«j ljsII oljLJI L^> ,jij Jjtc- ^ j-Jlo 

; I [g • j ( 5 Jjt jJsLt-a jJci\ IJLa 

; 4a lg 4jUgl £ ..*a. - .$ ZJL?u> 4jL a\ i_...-.»-j (^JJl ^jj^all ^Ju — 1 

Vig^a sinensis Lj^UI oLj JjVI ojj^ ^ \ j j Li-1 ^j^Ji *>LuJ 

* 

tc.1j-i-v 3 ^Sj JIjj ill (_yi^ j A—1#M .!s a:!! 4ja-^l y> ~ 3 jij^ jl ( j—*ij ls*J UaXj 

^•■w«l li|j . oLaJI »i~>- JLi ^jA I Jus ‘ UtAi-l .Is a “-U 


YV 



CiLljJI CjLlu 


^lj>* Otj <J!-y J* J-U- <_jJ| ^Jj-aII y 

0 

y^> adaptation jJULa JslJ^ ■ Jl II* j < (Price, 1934) Ijj_a> Jit <JuJJ- 


. AaJlLI J5LJ1 


: Virulent Sj y ii^L* J^a^I Li lit ^ j-aJI ^Isj - o 

N.sylvestris J*>L>- jt V. gluca oLj J*>U- TMV ^ ILpLJI <1^—II ^LuJ 

(Couxov & Vovk, 1959) SJLi jtS\ 5AjA_>- aJ*^ JjVl y a_J 


Ajli jjLJI jjj-^jdl jlkj N.glutinosa Jljjt jJLa- a-*jj more virulent 

0 

^jj^a .Jl A-Jiaj Lf «AjIj-a i—r _Jai jJij j£ L*j-JIjj aU ajLj 

■*jiJ 


: JjLJI JUlaj Aiaj Uj --?- 

0 

OIjLj X jij£ ^ Jl ^ * S-b A>- 

Jl5j . Jj VI aJLjIp ^JLp ^j-b5 Jlo-jLj 01 JlJI 

* 

l^ 4 _i > a ijI jli-jJI c^blJ ^ IJla _y\£j jl Matthews, 1949 

0 * . 

.^j-Jslla-Jt AjLv?| 4a.yj LJt_$_} LaALaj 1j-f-i Y" • 5 Ai La jjl>J jtj t^-Jgllj.il L^IjLv?) Aj>-j 3 Jli 
0*^5^ _ 4 ) j4u» : i a . 1L a_L)L—JI ^JLiJI A_ytj ( _yL*' Black, 1953 I .^4 J.a •>- juLIj 

9 S~-^- A« >;lalt y ^jijj~J>S\ lA* jt A^rji (^f-JalSaJI jlj-i-vJ 

0 

jt Ajj_^«_JL c-J i j tj^L—Jl aJL5Lp ^ - ■■■■>■ ^y Ljajt (_jLpt ^jj t Cicadae 

4 4 

J\J*5iL-JI AjLaj <AjLjJI y la a » L*Lp t1, o saI (_$y~tj L*Lp \ \ iAi SAa>Jj aJ^A-* j-^-ljj 
j^d^L^JI jV Aj^jjo Iaaj , ajL»^la oLU L 4 AJ aAj a^p 5j— lJ-I ajU/>J (_J f ' L-«- j ~>j aJ 
. iaJj oLLJI (JLp aJL^JI s. ill * I * \. J a L: ^ Jj > 3 : iLyJ aL^j L aJj 

: «jlj^-l J*ij ^jj-iJt jfJC - Y 

aj^j aJ^L-^ a_p-I jjj aJi Holmes a ^-j \ ^Y 1 1 jLp t^-salj ajIjJ^I J*jij A H ^ ■■ ^ ■j 

0 

^ \-»ji \ o SaI LJiLs-j JL- ^ *-Lu y jli-AJI AJLIjjjt 'j'jj-y* Virulent 


VA 




CoUiJI oLiujjai _ 

JyP ol 4JL^_yj jlf j . « : 1 yoy j yj^—LSI j‘ J-3|-j r t ^jLp yjaJ yy 

IaLo ■ - * y>-jL>- oL^sl j 1^ -a (_£l J2 aJ til)lj-jJ) OLjLjJ Lg :Ljly?| 4j*-jJ l-L>- 4.0. ■ « ./? 

JL- JJLp ^ y 15^13 SjljJ-l ;L.jlL* LL^> olj Ljji L-5" i masked strain LJj^» aJ*>L. 

. o, ; 1 .p i/I aJ*>LJI y l^i! iSj‘^ g H 4^-j-Lil y« ^ytpl “brj^ If T* * 4ofjJ ^Lp jiJg' o . )a II 

4jU Sjly>xJJ iyjliltj <u-L>tiil aJ”>L-JI jyfi* ( 1 ^ T t ) OJjJI kiJJi j*—* juLIj 

ol vail ^JaJLil i»» v O'j c^yjLs^jH yjj-jJI ^ -bry y-LL*iil Ll'}L-Jli iyl>*jLi“iU 

J_pl_—->j i4_JLy? i/I JJ^A—Jl y l^j y» ^Laj f V 1 , ° ^JlP yigl •a-ja il <jl—» y« 

4j| .-.- : tt > «\o i ^Lp Kapitsa lyjlSLi i _yjL-.ll yjb>JI jt ..L-Li^dl LS^A-JIyISO 

yLlil iS jL~t Lyit Vovk, 1954 ill*ji L *S cyjy-iJI yey aijlykl j_J(j 

LS^L— aJU-I 8-La (_yij - 9jlyl-l ^Litjl ^-juJ 4^*yLi Y j»Jj jLi-l idijSjj- 4 o“Jj uS^ 

t L*_s^ljj yayjl LtJljljy 0 jLjkl OtjL-j ^gJlP t_~.——JL3 0 Jj-b-UI IAjj -/o I y» .:i s-0 JL>- 

.UWI LS^LJUyJJ yiw-VI iLljyil 


: Radiation yJk; yJdl - f 

jljJLC y-S~j L»til ijtb jJI liAjljy* yJy~Lj AjL^SlII jli-jJI (jljjl y*J-bp 

Cjj-P tjjl^laJI 0-Lfc ( Ji (_S^J iyjy-ojl J- . . *-> k_—;——.J i £ * < — \ Y < » 

fi 

o Juk (_yij 11 ~-.a.^- C)l^-jJI CjkLj C_y«J L< JLiP y ij . a It y-»j I ><j 1 Jij>-jJ . aij Jjt’ 

LT yJI ^L'LJI f jJylv ^ y^bl 0|_^J y-iiil y-y jt iJU-l 

. adaptation ^iiUL. j~Ju j' ySo: y‘dl ji a>-_. 

; oLjjyill y« JdJJ? yii'l yj ii - JI — i 

i» 

4jl—/?| C bl^L. \ II J 

* * 

jJblixC <jLs^J i.7- ta>-j-i . LJ!jj ^’ajll.>Kj oL^j^-aJ ^1 oli jl5"1 

4jL-^J jjblja-a \ g = 9 C-ja.>-jJ J Lj iJ j Jl J L - A ijb Uw« c 4,^1: > 1 _^ 4jU^>| 



- CilijJI uLw^^ji 

4_I^L**JLs JiCj A-ypli^l L^jJ-l oLj-uM i—^jVI d*N^L*JI y 

o j^_u ^ ^ 4_jjLiJI L*t c a oijjJL L^ULl 0^ij VI 

<_^T Aj -I—fl_P <Li*^Aw-> 1 ^J_>-1^ IjJ .l.*L«.«^,4 c1^1j^JLj>»_^ 

L!>UU ^J->- 1 ^ 0 j-^v-J 4 .|a ..v ^ A-£-jyJ> Aj JlJLp d->tj~t 

. 4.ta ; » Jit..-j^5*1 jL (_£ J>- VI OU jJL^I ^ hw^j 4 5w, v? 4**L*ljL* 

L»1 t AjajaiM (iJjljjJJ aJ“>L^ l y& ijiU aj . l <L « JI aJ^Aa-JI L)t bjL»-«S* oLj^jil ( Ja1^- 

Cm j_>-j La. 'T . L.l . ^ Vl iJ jj J _ J _aJI D“>La. l ^ r P ijf Lj A-jia-jLl oLoli LI^LaaH 

C)\]r3 a l ■C La—jJI J_^-j A . a'i £-j1j_* ^yi 1 a j : . a :*j l a 4 l.,a ,9 JUy (j\j dj JLjLI {joJ5^_Jl 

. I a $ .,^1 'j^v 

^yi ^-JiJ dj^J 0*^5L.»JI i yA JaJLi- jyLi-! i_^^j j. ».tjl jL JjJiJI ^5dC 


■w^liLl oLajwoVI ^yi j < j (jviS^A—Jl la. 1 >*j jj^L! 5 J 1 >- ^yi aJ! Ji>-jJ _U»Jj 

lij LgJU i_3_ycj 'J Lc.jj iAjLli ^j^j Lgjli Sjj jJ-I oli oIjL. 1 t(jcJ^~»Jlj 

OL^j^jsJI a JLa (jo a.i - L j SJ^Ip ilr* Ajt . aJj Oj-Sj Lp^ -^ > j L« 

. e-L; da*- oL^jjJ dI n ^ JiLdll ^ajJI Aj^lj AjJ aL*-a»- 

i j-» ^^JLJ-t Js>oLc-lLS” li| L. aJL>- ^yi I .jail j-jJljJI at : LJli 

^yip Couxov & Kapitza, 1956 Ja*>- xSJj . o^-lj J_^l oli c—J oL^ 

* * 

(X 2 ) X ^jyj-jLl ^ Cr*"**^ I L# Jjlp 4<iJJi 

oljL*j 4 _jL-,^I Aj_P <jL^[(^ t Jaxj ^ oL->“JJI lLAjIjj-* tlr 4 < lfttCIlt 

J? a}^- ^ LS^ SxAj j^.]oj L< 4jj<«i^UxJl 

* 

jjb\}ojo oLi t( \ ^ * 1 | lii a/3 a X 2 ^ 

o< 0 

J.^ai JLxj t 0 AJL±-a Ua_flJ (jljj VI ^JlP d-J j^sJj 4 l>* ddLS*" 

<Li % )L~w5" d~3j-f- 4 5 ju jlj^ J j .,^ 4-1 lj_^ji jJI oLJ ^ 

. IjjjIjJIj oU- jJL LfiS^Ui ojlUI ijU» oli (Virulent X 3 ) 



CiUUI Ci 1 in jjfOi 


djLfl.y? l)1 O —yl l aJl JC^l A^il d^LjjJ 4 -a^Ij^ *. W _>J 

. L^l ^ JJi*j l« llsb U^L, j£j Uil oL 

ly_ l)^^j X2 U>L-j olj^L o^Ssj oL>- <^1j 4_1^A—^3 

J_w«Al l ^ 1 « < >L < 1 >JLj k? &r.4- ijj£A\ Olj j-13-1 l)U 4jLv?NI 5y!3 (Jjl ^ij , ( ■ Lt,-*..* X ^ 

^1 o-^Li-^JI olj^LJI JviJJ jl_S"j ; o J l^o X cyjJij viJLSi < L^J 

l> 

. 3L* LJIpj 4 4jj_jJj yjP J^-il 

^jjLA-.| oL^lj>t» (jy JjLill j— jLLU j j ]ri <> ol ~i l # j-ft j-*ljijj 

. X2 iJ^L-*i L5^_P 


t Jlp~\j oli C...- .I 4jLJsOb (Jj-aJI jjJj <LajL—J l ^cJli-JI 

Js^iil II* Ji>.j . ^J«J J-* J-'btS' J^JCL-J ol j£s„ cO^/bU Ja*i 

0 * 

j ~jlj \j~S" IjjJ i—~«A j jJ^LuJI I*La Ol ^ JW»J dJLSjJj t4* ..tail ^ a 

: Mutagenic agents»iljll ik-it^j ^jj-iJI SJL>U« - o 

isjjil i£jj -' tl'LdlS’ ^jJlc j a UII Us^Jib O-fJ jjillj <LJt jOjiCil iljll ^ j—i£LII 

: aJL^JkJI iljll ojla jjj (oLjjj-jjJI La^-J b 

Nitrous acid : jo** - 1 

^jj-;-* 4_*aL?-j A_»jLJI oLjJj • a 11 L* >r --Jb ^ji jj ^jl il ^il jj') 1 

i^JJ-U . :i j ifjy* i/I ^s- 1-La £^-j-ij tOb»- jJI 

tjijy-i -Jl J_p^jj Oxanthine ^ up 1 lj-4-lj Hypoxanthine i ^jjjL-^S'j^js ^i 
l)^ ) U"-jj^:— 11 f •V’yi rVI OLi cijyj' (j^-U-l ajj>j . ^ 

^-^j-i ^l) (uyyj*^ Ji-*) Jc—^l(j- 4 -b-y^ t>Li ^jjL^-TIj . ■> e - il L»t ( oy'j-4-' 

,(jyrO i/I b ; "^j ^jj-j■-H 

^ l^wUui^-J-'i/l J^Lp Sigel, 1960j tMundry 1959 L^Jui^l oij 


-CiLfjJI oLwjjj-ki 

N.glutinosa oljLj aj l y^>- ^ <■ jjy - H TMV jli-jJI dJbljjj" 

1 4j£1 j 5j-fl-i? i y JL>-ji . olji-taJI 5 jj>-j 3 j*• oLjLj a! */»a,\a 

(JL^aJLa^I ^ JlP i!L>- .llfl, i \ * o ^jA jLj jJl la JL>-J L»wL^J c 4-wL>v* 4 |a 4 '» ^ O £ aJsUvIjj 

. la .*®^ i j JjLj j ja tail >- jLi I J^£jj . Jj^JliJ! >- 

5 flourouracil : J_-»Ijjjjjj^ * - V 

4_j I c*—^ll 1.X ^ j jU-jJI vlJ-jljj-* ^Jj-3 4-jJ <_£ iJI oL-JI L*Jjlp 4_jt JL>-j 

^ . Jj^lil RNA ^ J-r^ tj-*- L$* 

4-^?L>- fctjjjljjM £* la* ^A*! l-i> Oli RNA ^-v-L: cRNA Xsj^r ^ ^J^-^lj^Jl 

* 

# 5jj^II ^Lp 0^-^-J L«AjLP 

Hydroxylamine : Jjw-S'jjxjb 

l 4 ^-j^J . ~- L i ‘ c -^'-«- a L^i v' £fvo RNA ^ «_^4' '4* y> 

* ^J>£k**l_j_^£-ll ■ k 1 « * > Jk-.k^j ^--kj Lj 4 ^ . .k 0*1 -^jA 

N. bromosucci- Jo>i s__^Llv> oM'^L- ^ syi^o ^<_jaI j^. 

. oL^-jLSI l? Lp l$J ^1 ijjL-SLlI a!_^I ^ [aj-*} -namide Propylene 

: Nitrogen Mustard JU*s_-1 dJUiS" - a 


. sjl>«-J aJ^JL^I jjVI jjiiJjjO -Llp ^--IjILj-U X jjj_^5kJ 

* 4<fl > aJ^Lwi (Jj ^ ' t^jJ? 

* 

4_pjj_* ' g ^i a -»-j JL?-lj Oli il!>Lk^ 1 Vjl i_ ~>wj ^j^-aJI j-j-ij 4—.IjjJ 

^jj ^.til jA t X?-\j oli aJ■ Ar^ 

^ oJbil JaJjJI aajjJs t oLjLJI t _/ sj '- > . ,1 - : TO-j ij j £ jl * 4_kip^» .Via.i 

4_JLp oj ftiiL tAj^kOVI ^ P c5j^-l J ■ . /a «-i 


AY 





oLpJl ciLujjjjs_ 

dJj-SO 4 _jLv»^/I £_d ^JpLLpj ^yiil oL-_JI (jljjt ■*-; tlr® - 1 • • * • • M jl ^ • » * ♦: 1 ) 

* 

^»P J J_P O^jL^I d_-iil-l ^ ^ fa j i d_Jlp A-—o ^yJ| 1 '■*.-... II (_jLj_aj>iJL! dj>«-JL)j . d_LL?td IfaAj 

Sjjbil L"}LU jSj tdJjJjM d_JiU ^ oj yip* Uj jl cyjjd-aJl oUjj^- yd j^S 


e 

. <LJL>td ' la j i LjySld t I £—V Jj«j o^11 djL^aJJ L^jLl t_Li -£#j 
* 0 

oLijjjLl yd IjJ-p jl yp ^A. .<a i:d ylSo J 2 —*j 4_JL>^ d.„Laa '1 ( J5" JJjCj 

djLj yaia»? -—» 1 ; a j_sdi»-j d_J_?*d d_*_flj i * ■ L/3 1 ULj . yJLj-1 y_>jJa yp 1 g 1 ^ j-jP 

• o~^" <>* y*Jjs* L5 y^i 

yd ^.jjJ. j . ./a 4- yd d . a » oVt>L«d Jj_P y^-T d_^aUl-l oljl ^ :, j-*bfl C~ ,.Jf JlJLSj 
A -»- . T 1 d ./Ij - ai. d oljLj ^yl-P jj^" jyJl <JL^I laa:ll dJLyfaj liJUjj C «L~d Jj ; all oV^LuJl 
oV^A_d yd la. 1 1 d_Jl#^l la-d-ll y2dJ L-.JJ . * d^i, >0 Jldj ( ^aJl>«-JL-^i,lj I g : fl -L 

yd JLrLJJ yOj-= jf 5 j-a d_jLa»_d djadj yd yi_J-1 d .L f LJJ-AJj (yjj ; a l l 

. d^jL) Li>Ld ^lp ijy*.^ J~1 

d-JLaid d j a d .i ^ ..i- j ydj 19y j£ j^-\ jji oLJI ^j.^aa' d-Juil mJu \aa ~.^jj 

CdljL-Jlil d-L-^d ,.la d . : .. > ^jj . d^dLp ddUd»l *— J W^ iS^ A 4 ^ r -d a ->dJ 

, ^JUl k_j jIj>^jl]I ^5 ^ a 7.» 1 d. < ._aj AS'jy^S 


d _ ■ I ja ^d lai) 1 jj n l 1 iS ^Jd t (J^lddji^dhjaJi d^^ljJ JdLP d^aj^aJI o-L a L,^.-d 7. — ’ ^ 

oL-j (Jljjl (_s^ ^ -g-JI iy ~ » u (jJLil uLi--Ll jJ-i- 4 td_ s <’Li- oLLjj 

Y ^dj^-i dli-LTj t Datura sp. oLLjj Uj^LLil i_3Lw»‘ ^iuu CjLLJj N.glutinosa 

.Lycium barbarum oblJ Jtjjf j^Lp 5Jl^ 1 JaiJI > l _ r Js>UaJl 

* 

^&2 liX!J lIj . LJuat-d Lklj ^yimj dj jyw JJIjP OLdjj-jjill J^Ll Jbr jj V Ajl ^_>ljJI jsj 

■ dJ^Ld JjjJ j —jtj jiuo 

. ^iJ-1 SjLd ^ ultra filtration JLp Ja-J^cj oLJl jIp^j of - 1 


Af 


Cl I i j j| CjLuu j 


i jJU-l J y 5 a y j a y\ 2ja-J y aJj^ J-^-a bL_a-1j — X 

* * 

. I jjO>j Single pin-puncture Ijj-IoLj Sijj 

* 

Partial inactivation with various oLjl«. .&! Ja*-y LJpr ^la. ; ,tx - r 

. chemicals 

. high temperature oui;Sjt^LL ,la,..,t:ll - t 

Sub freezing or exposure to ultravio- J y Jeu yolt jt .l.o->J 1 - o 

. let light 

: jflhiU jy.-i.-Jt 

Jjls "AJlS Jjt ^ VV • • JjUj SBY-V >LJI jljl Jjrj 

jjjJI . A ^ < JjlaJI y oLtjjj—JL! A ; Jb SjJLaJI aJtA JJLaj U:. i tAjL^a'Vl 

<l)Lj-jJI i^XAjy JjjJl JjLaj jAj i. ^ ^ « XX jJ> yjj-yi il I J— gJ yjj^A 

, aJLJIjJS" yi* ^ 0 *—° * AJL» Jjjl L* lij tAjLvaNi 5jJJL!l JJLaj (_jJL!I 

JjI jA ijLva^i/l JJJL^-V <LJU-jJI ya.nj*- y ol.l - >j-JLS"j—J l jJ_p <l)j 

* 

^yip ij JUaJI JLa_aj BBNV JJ_i!l ^.a,.' yjjy Ot j_gla lij JL»-j . aJLJ j . 1 *T 1 

j_A BBNV JjjJI £-i-J t/'Jj-a-* cSJrf iDjj Olj . aJwjj^JLS”j_u VI » — ^ X” • -1 a ♦ Ijj AjL^aWl 

V t • ,_jip ; a ll t ** t • X X,\ y* Aj a!j_Jl y 0 —* -b jjj 4 "M • X O, X 


» ^ ^ ^ ^ « ) 


^ c 5 X 1 o jj brome grass y\y fjy yjj-y L.1 

. 5 J_Jj j-j-LS"V i** 

^ aJLaLaJI a jl?- ji\ ^ genetic code a_J! jji 15a_J^p Ol jLpI 

oLlj ^ J5VI ^ylp cistron j jy..~ . .~H 0‘j RNA aLJl^. 

iiliA il)l 1 Xaj . jjOjjJ I ^ a j a .ij.iT a^j 15” a Jj&j < ol JLJ _j—Jl 

■ b y'--: y* 


CiUill ciLuj 


: jt 

\ jJJLl^Jl 1 fjJ^U *« ^jLLjI ^>-l*A_lJ 4_>*_^_1 j A-LjL-tf' ^>-li i_JlpI a/s Ij 

IfJU-Jj ^J liU* ^-llJ Lfl£-C N JjIaJI <Li>- jj i| . J^IaJI £-* 
iS y- *-s»j i_ 5 -ijt j-A tl)L»- jlS! (iijl jy» RNA iiLd5” y* J y-?ij '*~~ jl oj-^ j' -ta* 

(_£ylMj 4jl Jlj»-jj 4 tJjVI ^L—Jk*j/l 1 JlA y*~J t_*5"j_>-1 4 U^l jjL*jlj*-a (_5^ 

aj-^W 4-wij|j^J OliJJJ*- Jl»-j L*5" ) "M « XV Uj^J SJ- i Jj i l < r j-j "lO> 1 ^yi-P 

. ( U^}l il JL^l JLP Sj-itf jsP Ufrjt Vj L^Uil JiUJI ^ 

Ljl_»_jaJ Original length ^J^L. 2 _L~L. j y—>-j ^ -uN 4 J 1 i_J^_p -L~*j 

'.'- - 1 j ^J1 ajI o' Jj-S Oinoza W. I95S ^•? 4 tl lJ^I -^j 4 _jI 

^jLp SjJLaJI ijj_v3 jlaJLi -up iiajlj 1 . . ^ Phosphdiester bond Lo yu*yb 

0 

ol-LjJ y jLCj..:..'j-JI il—L~J (jy«^* J^-io Jajljt j-dl jt l-jad I JL* . 4jL*s^/I 

. SjL^I 4...U.«J lSjjj^ Polynucleotide chain 

0 

oL*jJL*i! ^-4 ^yL*_j ^JLJlJI ^ basis jlpI j_aJI ^JiT <_£JL« <_£t ^Jj JJajj 

^Lp SjjLS lL^I -Lo_^15"^-oJI Li—1—- <—$jb ( ^jjt j~*. .j> ty*r *-*—L* L« c a^o Ij^JI 

ojo>-jA! ^-oijjJI oL» jJjJJ Ol j ^—j ??a-jL>-| ^-Ll>ij LjL^^II jl?-| 

Nj cLjL^^U LJuJLJI c——LpI j_yAp c-b_j JlJj 

js-^ »> - II jlj . 4 _■ 1 ■» « '1 a-i ^ i 4j jyj^p j-rr-^' <-)J Lf j ^j—laLJJ ^jo—AJ jt 

j ^ .- J . 4jL^a^/l SjJL 9 jLlil jjJ oLJL-*JI i_s^ J ‘i-'i' 

— aJ a n-t jv*_* : 4 t olJLJ y . l lTj .:. lj_jl aJ j->- jJkl 4_jjljjil oL* jJj«JI.I jl ^Li ^11 

44-;jlj^!l CjL»j_L*_«JJ 4_L«L^- alJl OljL_Jj y£j i^-L* i^l jjJJ 4J J-X^j 
eja^Lil jla i b jllp L<—S" 40 I jJ *.laJL O^Ul-l oLtu>-jm \J>jju jtj x>y 



CiLijJI CiLui 

.u^yi 


TMV jli-jJI kiAjtjj-* 4JL»L«-C LJLaJLj (jyLjL—J1 ^lf J j - a ^ySoc^ 

ut^l ifDeamination L$_f M $nitrous acid Ua —!y 

-^y- ^L, ^jJLp Oj j thydroxyl J-— Sjjp* if y*^ J 

. iaf Li £ o • « OLbai! dAjljy-® yjjz* RNA ^,.3yy•>- la.>- ^9 

aminogroup ^.Vl ^ sjuJj ify-*_*_® deamination j_JLJI <j3j-> Ujj 
deamination 4 .1 n. c- y*o * * —Y" * * * yj> . SjLy^Vl ^if Sj-i ill iil.i a a 

p 

1 ^ O • • — \ y * * (jt 1 I d_A (_£ £ AJL^jf A_JLo-P £ O * * 

p 

Ur j deamination oL.U «,ll oJu& ^ L/x»> Olj 4 deamination J^ill L$_J jio: 
jl>-j jJJj . 0 jA JaJI Ol Ju^'V i-Jli* Oj_£j 5jl^Ij deamination <^U_p olj . ol 

Lm ■ «*~ ^jlJl 4 _v?L>- olj-afi-C? ^\jL.| 4 ^_Jl<»wP ^y&J aJLonjJI 0 JLfc (_£A-JLfc_P <Lo-j |JI 

p 

Java UU- (Wild type cs^-JI J^LiJI) u ~..^j JJ lf j_® LLd 

5j_oia L$_f i « -La-lj Jf i-j^t SJf Li Y • • — ^ A * y- 4...L». « . 1 I o-L» 

• U~ J -jjj^r> S-a —- 1 

i olj-iMI yiy^j if j—> olA J jLaj 4_J^JI j_iiai]l if j— l) 1 Aa»-j ~Cij 

4 _ili><^® 4 —Jf 1 ji ^ *\» « — ^ ♦ J deamination oi IJLaj . 

i-i-^l Af l_ 3 -aJl — J5" ^Ssj jJ jj — jjd^ jl a j£j ^ Jt\ 1-L» ■ iyh^ 1 dj£> Lfj 

jb i^^JUl aJif O-LS'Uj . ajfUi iJljJ 4-»jJL4-o OLi-jJI y 3 ^ ^ *~ (_y* 

. v?-_pdj Iy_^ deaminat Jf ot s^j 

jl jjj ~ • dl ( _ r a J ®L>tj jLj“jJI ^Xjjy RNA ^ya>■ 4JL«L«_® i-;j-^ 4 -?«- ; . 0 la^jLfj 

jj-® jJlS ^t Selection i_»L>*_ij > Vl i jL>- djVl ojlS^D ji . olj ala 1 1 c~jy-5v_j 

. Ol>MJ 


5 * 

OlvLJ j_JL£" j— ill y**-> • W—- 4 * Lsi-®-?- x • <j-» ljujj-J I 0_^ij 

'jU H >_....*O'j t oIoO^-IS^j—jJI ju jlp 5JL-JL- o>-l j ^Ja ^ ^.Oj ) Ol^-* 

. SijjJI ^Ja^>- ^yi old-t^J-S”£-;t0> 6 jj*-l y-z* ^ 

, C. jlOj^lS” j*j OIAj L^J-LC kj jAJm 3*L»-j 0>-I^JI u"-* ^ 0_^^O 

. ^ **** LfcS" ^ 6 jAJ m ^ 1 (1)ol 0*1^O?" 1 J^d5"J ^ 0>-^J 4_jl cl ■ ^>-j 

j^yS' c jB O il 4_IL?- ^y3 lOt-i^j t40Li_?t*» 3j_a_0 jJl 5"1 4ja***ii^j ^- ' . ^ 4 Vi j -1 0^-^Oj 

oljJ-UI j jlp jli non degenerate ii^LSJI 3 \ s ioJ iiU- L4 4 degenerate ii^lSdl 
. 0jjyjj-JI Ji Sj jil SOLoM i_^yoVI ^L-a-VI jju- c5jL-o SjLhiM 

k. .».., ,.kj non degenerated 5JL>LT ^.--p s^i-jJI Ot ^-Ip J Jd — j j 

j_»jLi1 4_ji . ij o^JxaLI 0L>-ojl oCdjj— 4 iJOC— J ^yO>jj_JI i_jOt-*JI ^yi ij >-jJkl 

• jjj^' y 3 ^ 

e 

CurioUS Lg-it IJLjO?- jju I ^JLilj t 4 _»j1Aj o j_a_0 olo?-j JLdj-jlS "j .; II o 
residue-uradylic acid S-opU ^JLp J3VI ^^Lp iSy^J- iJL>j J5" - 4 _^_p 

JoT Olj taJ ?-lj U .Oj^j aOpLi Lgj a j-k^" ( _^5" OJli" Ijj OJJJuj tdJ-~U^I jyi 

o*^A <dl y~i l j— jj-I 2o_pI -*dl 0L>- J-il jjj£-ki i ^y *—- U a^ a O 

U cy JL>“ j-4-* 5 'o-^ ( Cr“ ls^ ■ ^ < 'j-^~'' • cTJj j *^ 

JL»-I_jj Ol aj--pj (^tjil I j-6 - a --J Oi^Li- OL*^ji-P N 4 . x.-jJL;j 

* 

jJL j loo >-j tmondatory JoooJI ^1 p 3jO«JI L^i c— J LJXAJ 3Js' ^ J-—lj_^JI 
^3>jj t in vitro jLoOl ^yi 4ja-^l^j oJ^sdl RNA ^p 

^ylp .i.o ..:_hj V olo .:..u 4,1 .,1- ^ incorporation y 3 ^- o>-ly oi 3 jlpU 

* ®y*-> -Ij^JI SopIS 

t> 

a a?—aj-4—> . c cIj I O^J-JL^ * ■ J l ^^4 ^ *• l ^ I I o_ j5oj a ^ a mv l I 01 j ^ l? a«^j 

,^^•1 ^ J*p ^ 5-Ls-lj aop^Ji"O-Tjli L. Iij overlaping *3 Ua 0^5^ 


AV 


CiUoJI CiLujj^ 


* djl 1 <LLmmJL*j ^j.3 

* 

i_3l}U-LI jj^s-LI l jz*J~\ ,yij £-j ^ ol^-JO Lojl^ j(j\l\\ - 1 

* * 

,./*-»-J-' Ci^ J-^ '% • W" J-^' u^- ijUsl^r*>Ua-/> Oj-fk 1 _jJj ( _ 5 ^>- 

■>- d)l ^ Jjj 1 >Ij j-iu o-iLf- Ji>- , liL ; J i^^~° VI 

* 

. i_j*>UJ (jj^JJ (_£“>■ VI -CpI ^ V jl ^ 1 -LpI jjJI V-aLj 

(1) Lf j LgJl jj t o JLa_»c^ d)^^J Lfj RNA ^ya** ">- ^ OJ j-^- j-ld ijL*^L*J.i d)l 

eljJI £■ ol^> < genes or cistrons oUj^ ' -., — ; ..-.ji ol~> 

_j^_j jJI ^U^-t L.t .recombination (_.. < T'^Jl s^UJ ^jLf ik-lj-> bJUij t^Uj^iSLJI ^ 
* * 

LajJLp-1 ciJJi ii l)1 ^_p j c oLl*-5^ ^1p l */aA (j;y z -^' Lfjf *d>LjjJ1 oL^Jj-^jD 

* 

. 4JLjL> La_ll3^o 

cistra ~b _lp ^JLp (_£_j-i->w I / 3 ' * ^ dau^i- bi oj 

^J_p jj^Ss-d iJ j_iJLj t «L*JL*-«t 5 JpLS 1 o * —X * * l)J L& wLS"J j 

. SjywjL* ^-P <_£’y^- oLfl-^/aJl ^Jjaj L^-jJ 5 Jj»-Ij <Jls& b*j j-i-lull <1)J . Java lit*- oL>-^ 

* 

obL-i ol—^jy-jLl I .,fajt Lc.jj tOlj-jJI dJLIjj-o iJL>-lj { y^\y>- d)t (jj-j I -i_»j 

aJl d)I a j£~t LJ .RNA Ja^-\ (_yU cistrons oU j_r^ c5>-i 

iiyLiJ j^JI 3jl>-j jLi toverlaping JaJ^ - ^-*»j V 4jt jLjlpNi U~l>J 

c_-^5^jjJl 5 j-*-) tVt=YX \ 

•JM 

5 Jl^jL^ f-Lj—i i oLJI Sju JlxJI Oi jj «,^7 

. RNA ia^ ^Jp oU^jLi Jb Jj>wJ c.^vy? ijA I t Recombination c_--^^Jl s^IpI 

related. a»oj^JI -«»11 o^^-» * ^ "j-iJl 5 ^Lp| ot 5 jA Us* N Ji^-I 

* 

Tom. Spot V. ;_J (^_j^ ljUa-a-bti! ^(3w > ( 1)1 1_a_Pj c cLj!—~. j j - J 1 

. >_j'TjJI ejtpj ;jw TNV, PVX 


AA 


ol i'i l| uUijjji 


: Satellite Agents £j)y 


I 4 OLlj Jjlp 


4 ■ a ; il ‘4 -jI.^A l oIjLjJ! SJjJ-kA! oL.^ j^-a-ll 

sJLA y £y~jy ^U-l iSjj -Jl ,jA*->«JIS RNA y 

SJUi^fLj . Subgenomic RNA 4_^j~J-l oIjl.*-_^ l c~£ ^.o. -,< 4_>j^JI ^U-j-^/ 1 
Sat- 4j«jlj jt J- 4 ^ l$ y^~ 4^jLJI ij 2 ^. cy oVjjtJI ^jgju Ob 

cr^j<3bUil jJ-A4 ^1—1 lS 1p a Jus y> i&-y j . ellite agents 

tSatellite Viruses i*jUI I Njl ‘RNA (Jodi; ^ il 

. Coat protein LS i ? jj^JI i_>bUJI ^L^U-I s^jJl J- 4 -^ iSj^ 01 Jui 

L^j jy ij^, Jb .Jilij (_$jjJI oL» Satellite RNAs RNA Jl y L_jUj 

t> 

jl ■ -^-CJkl !_oJLi<_Ll JyjjJl ^ L-SjiJ 

: 4-JUJI ^Lad-Li j~AZi Satellite virus or RNAs £jU1 

4jL iij^r SSRNA Jsuji-I -Ljj>-j (_$jyu\j t$jy y** *- y S ”yj L»-gJ 4 —jIjjJI ailil — ^ 

* 

<-LpL*—L l \f.j->- RNA -4»_^-l °j- y -'*—* & 

* 

^ j-pLJl! ^ ^ j^5Lj L* s^Lp <u£jj ^Helper Virus 

. »Xp L w_^ ^Lp ^-NA. ^ — Y 


• lP'^ 1 J 3 ** u? <J*s'y- J^' '-i^ - r 

. *xpL_-JJ (_JlpL^ij L« jlA- jo ^jIiJI ^y*j-Ji Jl cJlpL^: — i 

01 ^^3 4_jlpL*^2jl» Satellite ^ >-^M ^aJl — o 

• <y e? 

4^^-l ./a Li Satellite 4_ioLiil jlp 0^ j l^_’.-..*«J1 

Ol C jZS\ ijJ* Of AjJj_*-aJl AyJUj OL^Jj-j-fiJl 

. ^ Jjlp L lift jiOj cVirusoides 


-CiLcJI CjU*i j joi 

: Satellite plant Viruses i-iLJl i*jU! oL 


L*-a ij-V y >-1 <c*jLj 4—jLj oLuj^f-J j j^rj JlSTj JJL) 

s La OlOj . 0*^1 ^-9jj-*J»l ol—>jj— jJI jJw?i ^a ouliil ol— i II #Laj . o«jLj 

(STNV) Satellite tobacco OlO-jdl jj^sLo ^UJI yj^JM jj> 4-Oji oL-j^-Jjl 

. La LyaiJl; Ojto <jJJI Jliil jj>j ^necrosis V. 


j-~ '*..*> p— ja SjL—a (TNV) Ol _ L jlJI Helper j_pI .-ll 

fi 

ii£y *~l ol—-jj—s 4 j>-U-1 Ojj Ljjli o-pl./a ~jj V « ; Jlj J....AljjixO 

^jLp TNV olj ■ -0 .?«jJI • jJjaJ-I ol—01 jj Jo- SjUJI j 

I g a P-LjaJ ^ -LO-rjj t y-y *jjL \ A ^1 y~ jU‘ ; 4— , cO“ ol~>j-^- ol—* jT 

ip p 

J-f-l——II yjy ill 4jy «L5Vl*-SI ^ L>0>'j l ./a./a >tJ OLa Ol Jj^j -LaJj . ^—S^VI ^j^-jJI ^1p 

*>l_r oV/oL— JlJJj cHelper Virus and Satellite virus ^lOI ^-j-OJIj 

* 

t Helper ja! _—II 00 <o?liLI oV/OL-JI aLa y* L j < l.j? « i ol -l>-j JOJj t(j\—01 

. Satellite ^AOI ^^,-01 y* oVM- k .L-J ol l^Lc 


jt-jjl^- 4 -l 4 J 2 —»I^jj JJjjO 0 L~ jJI jlpL— llj ^jLJI (jv-^jj-j-aJI ^LS” Ol JO-j Jc*j 

5 jo jjljj (J ip JUII Jo jLouj Olpidium brassicae Jal ii Zoospore o^L-ll 

.^pL-il t^kOI SJ^Lpij c^LJIj jaI—11 01 yj> ^S" 3J^A—< : ^a iL$—a! ^1ja 


• j_a STNV ^Ldl jdt ,i. tIS"_ j—01 ( J^*l^JI j_>o»»_ 0I OlO”j 

,_ 5 ^ 4 -•-. *VI j^isLo-s-VI ^-;Lj Jj jlo ^ j0 t^LcJI IJIa Jj jo L< - « ^ ol—aJI (_plj' 
jjiij oL0| dJOi J-jo K_ga . ;i < r j .. :I I ,*-;Ll-0I y* L>-Lijjl—< 1 ^ojj-Jl o^LiJI 
OJ-Lj cJ-.o j_Lij . STNV £jLJI o jj : * 1' *—sOLiJI 5^0iL—• ^LlOI Jj jl>wj 

oOUJ! j_e Jj ;,_^J,I ^a t - 0 >-lj 0>^ ®j-a -0 ^L01 L/ -j J _-_iJI Ol ^JLjlOI 


lit N STNV ^LOI ^j^-Oil Ol 


STNV ^jLJI y j j — jU <_£jj-d! 4-1 Oi I - S * tTNV yjj^t ^ 01 

jis^l ijljj VI f.liOI <c^5o <j\ -O-j 0—o i^JLuJI Js»jjOlII ol—01 <(-—i?lOj o 


CjLlaJI _ 

£>LJI —«o 4~y*s?V^-\ a . Helper j-pL~JJ u-jL--p i*ljl 5^-iu-p ©«xi 

*» 

4_jI ^z3^q ,/a*? JI (S I c J1 jjJ <—JjM ^>-lj 3jJljaJ L-->- fttJL-Jlj 


STNV ^LJI ^j^iU RNA ji jJL—J1 jULl^I 

* 

iiau-l y ^ tyr y> Js^/I Jl* j a .til RNA Polymerase vjJlj RNA Lyu—• 

^j^yJI <_if.Ua; J_y<j U jlF ^jUSI <_if UoJj . Helper Virus jlpLJJ 

Repli- ^rjjj ( _jJ^ J j -.g >J-1 U. ^j-y ^L; <1)1 jjJ'-d.l (j-*- 3 L $ lj <TNV jlpI—LI 

(*->LJI ;>_^>-j SJL>- ^ Ji> Local lesion LJLsM -kiJI ^>- jl j-^> o_y <case 

. TNV yjjJiil <_if Ua; ^ ^^aJ-JI ^JJ j yu <ib j JI { Ja A : SI -UlIajj t^LaJJI 

jt ; 3 «.«:U oli ft I y*A L obUJI JA STNV ^Ul I J2j ^1 Jjjj 


. eukaryotic & prokaryotic 


j?*' 


: Satellite RNA ^U1 ^j^JI juJ-\ 

* 

L« LJU- t^JDIj i(CMV) Cucumber mosaic Virus jLJ-l liijjy yjj-?* o\Sj 

g * 

SRNA Ijjy Ua_^>- j-fiA y Jjl p-L»l * . ja il ^ Fern leaf S-U _rt&* jj-fe <^1 cS 

j-£'\ 1 g P j. ^ Ja > C—jl—S" cCMV _*".' s<aJj |»-M—«>*Ja 11 4-1 j-P ^ \ 

jLUI <_S-Uj ^.LJI RNA JI jlT U.. >■ Fem leaf Liy^luWv a -jj_ / ^~JI 


^yj.x-i <1)1 U*j^_«J<l 4jl <J...„, ■>■ l<_^_^LI 5 J i 3abj <j-^ <Jj—J—J.I j-* (CMVRNS) cJLp 

Fem leaf i-U^JljUJ-t ,iJjljj^ 0 L>-jJI ilXj\jy o"Vl>U- 

4. ; . <■ . : . , J I oU-jj... Jill ^ o'j . .js £■ ^ j^jUJI RNA JI zj-?rj j—$ J® <lAJj 
jiUl -Lajj .Nepovirus: Cucumovirus, Sobemovirus & Tombusvirus cAs-yJ^ 

f * * g (X 

LoJlj l ^ ’.Oj ^ ^JL*J Satellite L*jIj Lsia-o-^- ITT* ^- 4 > 

Satellite 1 ^ o^Lij 

- 



£-j| jJI obJI 


OLjJJI CiLuigj^S pj 


Plant Viruses Taxonomy 





I ^ i n A I 

Plant Viruses Taxonomy 


ol 3?* oVjl>*-« o^ULc-j c_—j ji ol—jy^tJI —li 4 ■ i « . p oa>i 

fl#- Lf >-jJj-ojj-SLwdJ ^jjj-UI ^ «iXii lJLT Aij ( -Lplji LjJ Ojwjjj Oj 3 : .ol 

* 0*1—J)y— lSI 4-y*-wOj 4*ij jJl Xp^^-\ t " ....^v— 4—Jj.a 4*ow**j 4_lJ~ O-Jy^J - ■; > - t ^ ^ *t "t 

International committee on Nomenclature of Viruses (ICNV) 

( ICTV ) ol—j_ / _iJl j,■;-... a :’) 4_Jj Jjl 4_p j_oil ^ ^ ^ V 0 ) J_*_; l*_j O-IJlp ^Ij 

t Lowf, Home Toumler (L.H.T) <-.« ,^j fUa _4 J>_i-Vt ^jJLp jijj 

: iJU I tr —V' (jfp oUj^f-AJJ 

y ^-*L^sJI _aJI >- jA aJl ^ ^ - ■ “—ajJI ^yl_— I yA Virion I 

. ( 4jUi9^/I cIjI ^ylt jilLSIj Ig.lp OjlicJkl ol—liil 

; 4_aJLlil! O^IjIaJI ^-j y^y-nsl 1 ^~L>CL»~j ( ^yaly>- .illi-A ; LJlj 

. 0_JJj-jJL olJjjl 4—4 » - . U H — ^ 

. jyJ^—lil Ji*-— ^ 

. ^ Envelope oMiJI j _^j - r 

J JLe- Iaj « a 4_j—^11 ol_—jj,. aJ! 1 _a 1 t S-II ab*_jl oL-jj— jlII _ i ~ i 

. 0Oly—• 

: ,jj5U 14719 1 O^jlt CjLaj j-jill j dlii p ftlijj 

. DNA aljj ^ys^A~ ^jl-P ol—jy-i — ^ 

. RNA Sly ^ <jyJ. oL-jyj - r 


-CiUUI CiLui^j-xi 

* 

\ jXjJI 5 j j7 ^ 1 “ ^ ^ dL j ‘ LajLj 

. Helical (H) LJjjis- oL Jjr J - \ 

. Cubical (C) — v 

.Jli-I L >S Binal (B) —It <u5"^ — V 

: 4 j>A£. j* Envelop (E) cj^UJI *yrjl i~-ulb : liltf 

(E) . Enveloped 1*1 oLjjj - 'i 

(N) . Non Enveloped 1*1 ( _ r J - t 

* 

:Ojj j_ill *<‘“dLj : t*j!j 

• (_/*JjJ® ^ 

. ol j^jLS" j JLf- l*J Ajj^S" CjL-j^ — Y 




Class 

iyj 

Order 

( iJjLfr ) ilj.ial 

Families 

Vira 

^ tL: H 

DNA orRNA 

Symmetry 

H.C.B. 

^ tL ^ 
AjiJLp i_j 1 >UJI 

N.Nacked 

E.Enveloped 

Virales 

QjJj-. A 11 j^- 5 ^—^y-Lp C-Uj 

j J— f-j (Sj —) 

c> —.—a_! ■ < j.,..j\S 

Viridae 


4_«_—wJIj ^UajJl 1 jjfc 1J 

£-o_>t_1j p] 4jl IJ CjLj-JI oLa^J^- 3 f- L»J _P lM Ol^-Jj-^3 — LjjJl^_jJI 











CiLuJI oLui j jjj 


JLi-VI ^JlP- Ij-a-SI jj . C^kjVf- ^1 OLJI OL-"Jj-^9 ; - S • > _«_) L» t ol<^l«U 

. Cryptogram ^1 J ? r y^i J £j>\ 

<k-^. L^> j£l (>> £>jjl <*-ijl ^ JS* 

: i/^ o*Jj ~ — ~-- J---- J — -J - — - 

: JjVlyill 

Type of Nucleic acid/No. of sl^JI J> isj-J-l jjlp / sl_^Ji 

strands 

: oljJI (jia^ jjjj 

D = ■ 1 S'j—j^_jj alj-JI ^3* ? R — RNA liXJLS”®l^ygat. >- 

DNA 

• jj^j 

ds = double-stranded ^ - ss = Single - stranded -La-1j Ja-i- 

: ^Ul jrjyll 

il)_jj^~aJI Si^lil - -t- 4j^tll a...«». ‘ Jl j ^ (30^.1 LL) ^ SijJI 4- 

Molecular weight of nucleic acid (in million)/ Percentage of nucleic acid 

in infective virion 

^Jai lj y?ry* ,j50j (SJlajJI oLl jjjI-I 'J* JTJj^ 

l)L>--IJI *L*J^iJI ^yj^3 IJjjL_« AjJaJ e.. ^ A--* <Oli >»jLlLu>x^ 

TRY: R/l. 2.3/5 + ffl.6 - 1.3W 5. 


IV- 




■ — — Ci I >1II CiLuij^oj 

: dJLillj-jjJ! 

jlS'jhS'11 <U>-jli-l ]g jJaiLl J^JUj 


Outline of particle/shape of nucleocapsid 

j-l! ( aj J.< j :U + SijJl u '&*->■ ^ ojC-t J^-aLS” j-iS”^-cJt) 

: UbJl 

S = Essentially spherical s^-Uw - 

E = Elongated with o^j jjl —«j ^j_>-j ijjlcc* a 1. U -... * — 

parallel sides - ends not rounded 

,^i y-* * a! .11V...A — 

U = Elongated with parallel sides, - ends rounded. 

X = Complex or none of above LLL- £ Jj jl aM^* - 

Type of host/Type of vector JiUI ^y / JiUJI ^y 

: JiUJI jyj 

jjl JUI^a P = Pteridophyta A = Actinomycetes 

(jj jj oLj S = Seed plant l^^SLil B = Bacteria 

objlii V = Vertebrate objai F = Fungi 

cjLjU i V I = Invertebrate 

: jjUl£yjyj 

(JJj VI olislk; ) L = leaf hoppers (Jib s^y V) O = No vector 



Ctl.ljII Cil-uj 


(byL-j) N = Nematoda (^il) A = Aphid 

(J.^.JI ijbJJI) W = White fly () B -Beetle 

I = Ixodoidate ( bjLi ) C = Coccidae 

(oL. jbu> N ) * = No information ( b*±>- '3/1 b>-jj ) D = Diptera 

G=Gymnocerata () E = Eriophidae 

TH = Thrips ( ^^j/JI) 

. ipuy^j bu jl ( V i ) oLJ! oL -Jj~j C 1-.Q. a* 9 <lJ_P 

ill j Jbj ‘ ^ ijjf jJ 15 1 ^ . j’i^^-*1 Jiij 

Ja--> ifi SS RNA j-* L ya-a-J- (jU L$^j iJ*)Lc L$J oL-»jj-j : *ifji 

.RhabdoviridaeJI 5JL5U Ji. j£-i oli - 1 
.TospovirusesJI iPj^ji i*jUI oL-j^l Ji. J^-i — v 

9 

: jjJJ t£j_jJI(jlc pUjj t l$J l _ r -J <i»Ln j y. 3 : Ljtf 

(ds Ja-jU DNA ^ bjjj l ^/ 3 - a ~ y - ob '— J ^'Jj-i-* ~ ^ 

<jjy Ja^> _p- ji iCaulimovirus group bt-y*Jr os-EJI oL-jj-h ill Ji-- DNA) 

.Geminivirus group JI ipj^ji i*jEJ1 oL-j^iJI Ji. (ss DNA) JaJ-l jl^-j 

ds Ja-jU cSjjj Ja - v > - L*J RNA ( j_« c^jjj liili OL-'Jj-^- 9 — v- 1 

Ja-J-l i-j-j (Ja-^ jt cReoviridae JI iliLJ i*jbJ! oL-j^-JJI Ji. RNA 

: J\ ^p-\ JiLiiJ ULfe IJLaj <(ss RNA) 

ji ip_^ A^jijji ijL-i-jj-jjjji Ji® ^ J ; ->- — ^ 

Potyviruses, Closteroviruses, Carlaviruses 


_ Ci> >’> II 

Jjj. j ~$111 <u*j - Y 

Cucomoviruses, Nepoviruses 

Satellite viruses ( Siil^1) SjlpLJJ oL-^-aJI I 

Potex vi- <ajL1! oLJjl* Flexable jJLI - r 

Tobraviruses, rigid ^..1..^ jt ruses 

• ( ' — i ) 4 jL»I jxiJI IJu& cTobamoviruses 
























-uLilll oUuj^it 

L* ^ ^ ^ .LiLwjJJ £_~mLxJI jJI jjjjJJ iiiljil C*Sj 

oLjJI n j, ii« S' . I 4_^sLj- djL»- j-b a oL-JI 'jajj-. j 4_c- j ■>. -*w» c~£ 4j o» J-ij 

o^Lc-j Orders i_-Jj ^Jl oLv jj—iJI ^ j~ ^ 4-> J,, ■.- S ~.H ^Uaj ^Ljl: Vjt 

jy^> c^i3l oL-j^-jdl ^ Genus Subfamily iUU c-^j Families 

* 

<Ul£L» <^J ■ f' j^r y-t !_)'■■* ,«..: .-I ^ V Ju tiJJij (S:i1 

:jjit frUj jjiL, ( ^< J ...fl , ;ll 

Virion properties Ojjj-ill ^ 

• _^*11 — 1 
. 4.« ;; lall ^ysl— i_^ 

—* 

. Ju* JLP ^*^4 Ol-L^JJI JL*-I — J 

. <L* JLp /p4 Oij w Uft JJ j-5^l 

: Genome organization and replication <uUUa 5 j pj^J -1 ^Ja-j - T 

• f- ' 


. replication si-_»*=■' y' 1 
.Transcription 


-I- 




. Translation -Oyj translation yjl iJu^ y— j 

. ^ - j ' ijlSOj OtSOj ^j^aJI JLs»-1 — _» 

. Inclusion body formation ( _ s JLi-1 all - j 

Antigenic properties y^-sy^iiS ^1 ji -1 - T 


jJjj • r - 11 - I 


CiLull CiLui ... 

. epitopes ~4sj J-\ - ^ 

Biological properties l&ji t 

. ya. JJ 4j>jtAJkl <U-*i jl) SJVtalJI — l_J 

. Tissue tropisms ^ ^i! ^^1 ihJ-l _ _*. 

. <A. ? |aJI ^ Jli^jVl <Jjjis — j 

. AjyiJ-\ 

• - J 

: *.1*-*! SjUT Ait JL*-_^JUj 

. not capital \y~S JjVI J >yU V - 'i 

. italics ^ Ily VI V - t 

.reovirus I. rather than reovirus type I ( _ s ;Vli' <—Jj type JiLi .14 - r 

. reovirus I not reovirus - I (hyphen) : V a, 1 jll _ t 

. no punctuation V - a 

.no superscripts oljlil y oU^ V - *i 

.acronyms <.L_^VI V - v 

jl JjUJI ^Jlj ic«-S"jil »' a ^ ifl iJL?- ^ italics jJVl *~i ... 7 V — A 

: LoLc &Lil 

. I g * & oL*^JL*il .Lj <uJU ^py . p 1 1 ^ & i V — ) 


) .r- 



— CiLlJI uLuj^ji 

species definition I £jj Juyu - T 

A polythetic class of viruses that constitutes a replicating Linkage and oc¬ 
cupies a particular ecological niche. 

The Genus and family definition iLiUJIj Lr ^-\ uuj*u - V 

A population of V. species that share common characteristics and are dif¬ 
ferent from other population of species. 






:JLpoLJ'' 


t A «* j 

20 Order 

3-j j t * 

Genus - Virus 

50 Families 

iljle- O . 

Subfamily - Virinae 

9 Sub families 

iBU2 <\ 

Family - Viridae 

1 49 Genera 

Cjjt \ t\ 

Order - Virales 

4 Subgenera 

^L^-l i 


2644 Species 

d 

Ttit 


sil^ — r--*- o * » jjnj O^AjIp J] 3<>... ill j-c- oLjJI oLwj 4^jli J»t ? JJj 
cMjLaJt 1 g Jig 4-5-31^11 jjLJI j2*-> 

• ^ ^ t J yui J-SLJ* 


Bromoviridae : ~ \ 


liar jVI Cucumo y>jS^S + Bromo (groups) oLp Ju- J-jciJj 

Alfamo JJ.UJI 

-1 . i 



oUjJI oLuijj-fci 


y> hjj-L* Sub-genomic RNA ^yc->.- y translated JobJI yJjy J.:.^.,.:j 

(c. 2k b.) RNA bi-cictron ^ yy 0 jy^~^ ^3 - half iSyr‘\ ilsW 

Potyviridae : is±>j-* J>y. - t 

Bymo V. yjPy^. cPoty V. jiy : oU^ J* 

^LLc filamentous . ill Jpomo V. j^_sRymoV 

t5'Vpg ssRNA yy-y. -Jz3y^y'c, n y^y^ ^ * *-lA< 

t apolyprotein ayjy Vys- _yu t RNA {y-y>r olu y~ 3 poly Adenine (A) yj 
L^LiM (_5 y—£- (C. Terminal) C L-jtsbJdl t ^ 

yy , a 11 ^ 0Cylindrical inclusion Sj_^ y^pjy..» 4-Jb-b ol^ lj>^ 

(C. 70 K) 

jlo t monopartite j^-Ij ^j Poty V. ^^_j_JI 

Bipartite i$yL\ ^LS 

Comoviridae : ijdjyJy£ - T 


yjjs j btij Nepo V. tComo V. 


£=-‘U~' ^yiP 

Faba V. 


y ssRNA *yjr'<) Bipartite jyy- y {yJ-\j Isometric <jy*jy\ 

t5pM j 4a poly A J_A & VPg <J ^j encoated a polyprot oy jy. ^y. 

V ji Y t * jt i—?!>L« jLS (jyjj-3 Copies 4«. i s a • 

(> 6 K a combined Mn of < 60 K) ^ yy Mn 4J ^lil j (.yyjy iilel 

Sequiviridae : ijXiyiy$^ -t 

y RNA 2 parts (Bipartite) jy>y- y ssRNA tyy *jyJ oUjjJ-I 


> . Oi 


. yJ jP>\ i— s'AvJl tjyJ- ^1 polyprot. lyJ jy <AJ>i Ji~b 



-Ctl i'i II oLw^j^j 

. <—^ sp. i—t jl V {j* Oj£-Zj ^ “t « Lo.:.-.' o\jUj4-1 

Replecaise domains j_£JLj J I ^ encoded upstream a.^Vj^JI LLLpVI oj 

N- 1 • - 1. N - terminal preceded ijo_ J3_pj— 

. (L. protein) 40-60 k - N. terminal 

Tombusviridae : lsjUjJ ^ - o 

Carmo V. Tombus .y 

.(<5kb) monopartit (ssRNA) ^ ujyL^jyJ lsjJy\ 

. (>38 K) ur ^jj J JI 

4jt»,<aU L*}U-1 y-1“* C-U»- 

. ly-Ju U3UJI yi C 90 K ORF ^ a 5’30 K ORF f> ^l ^ \j> 

Geminiviridae : - 1 

: ja {Oj^> ssDNA ^geminate £■j$>« £$ j4-1 


Mono & Inter genera 

monopartite 

-b-'j Isj*- 

Bigen 

p—'- 3 

bipartite 

Urf 

Leaf hopper 

(jjjJl iliaj 

Mono & Inter 9 

JjVI j,—iJtj 

White fly 

4jL jJl Ajb^>l \y> *- ^ 

Bigen 

p-JUIj 

fi 

Monocotolydon L-L.! iiLJI olji obLJI Mono 


Dicotolydon 

oljj Bi 

Inter 



DNA 
































j iBeet curly top V. ^C -*■ ^ — i c*J- Jix_j t monocot. 

Cassava LiLw-SOI i-f'Jj-?* B <—j ^ . < t dlCOt. la a 9 ^j^LaJuaJI jj djljL-J 

X,YXi ^1 X,°-A t X, V Y ^ - X, °AA u^j-^r ^ f>~—4-' t^j—i»VI mos. V. 
la a 9 (j\^aJjLil olji oIjLj 1 --; ■ -a^j < White fly »l.^a.. 11 4 jLj jJI A la .J jj ^Ja *:_i Juj j. l C 

. Dicot 

fi 

X . X u ^LLi:. geminate U-j-sj-* LgJJ>Li ,»l—iVI c^J- oL-jj-J oLl^ 

. T-1 aj L$J icosahedra lj jl*aI ^-p jV* 0tjjli 


V i-X A y—ij-*- Ojj Clali olwij-j C-j^ ^ <~SJ^ X X ^Jp Ji - 

t X 

5O^A-i5Lj ^ oLijjJ-l a>- aljjJI ^ |*JCi i_aupl.^ a : ll Ol XjLz^jj t ) ■ X 

■ ( JW*-* W-l Aiiljdlj 


a..T.; i il)l I < ./a«-i t(_J ^ LiL-p-lj pla>JLil L^L*1 oLijj-J-l 

( I .}a - .1 1 AjIj jjl ^JjLij Lo: ■; _^- 1 1 |t—-S Oa£ ijjj-ll oUaUsu i JjLlj . 

. Persistant A-jjL 2JL>- ^u+3 


oi l'l l| oLuj J j_lS 


- 5,1.,.,/I 3 ^»L^v« jju (JjjjJl jjdixLa 
Gemini Virus Groups 


Genom f i^^S"y 

Comp. 

JJLJ! 

Vector 

JJUI 

HOST 

Virus 

ssDNA 

i,yi 

® Jl>-^jJ^i aaJLaJI oli 

y : 

Single Partite 

Leafhopper. 

Monocot. 

Maize Streak 

Virus (MSV) 

ojiTil Vi 

ssDNA o^-tj 

(ijJs’liaJ 

O U 1-flJl 4 _-j L-j 

Y * 

Single Partite 

Leafhopper. 

Dicot 

Beet Curly top 

V. (BCTV) 

jP^ r }\ Jj*j£ 

ssDNA CA~i}*r 

^.Ja* Jl <jL jJ! 

OULLli! 4-jllJ 

r i 

Diparti te 

White fly. 

Dicot 

Bean Golden 

mosaic V. (BGMV) 

^AJI iLlijjU^jyt* 

uy^uh ^ 


r ‘ \ clfcj naj.1 P(jj j_>ol qA,*,,) T £fcj n ->11 O-rO Jrt mi j 

4 j -»■ 1-^ii rtxjn -y II oLuj_jjji Ji 

: oLj oL<jj_i jjJlc J^oJU ^i!lj c <LJhJl iLJlO i^UIaJI uJl>u Ijjs 

Bunya viridae (ssRNA): <sx> U^ 

^JUa.ill Riftvalleyv. ~ oU / Tospo V. ^Jip j 

. oLjjLa-9j oljr 1 Bunya V. 












CjLlxJI oLuijjai 


oLjUi / yjjJ bjl* Manta V. 
ol jJ^>- I oUjUi / y jj~> Nairo V. 
ol j-I objUi / yjjJ Plebo V. 

Reoviridae (ds RNA): - X 

: ^ oLJI -o' y-y Phytoreovirus j 

. oL-JI oLUliajj oLJI i. yjjyyij Fiji V. 

. oL-JI olisljajj oL-JI l...— l^jjjl Oryza V. 

. i t 5y jy j 3 0 1 'tiiorco V. 

. objLajsJlj oL-J! <■ y^y 3 yi j (_^jji Orbi V. 

;iL-,L-Vt oLLaJI 

A . - i. y U j , icosahedral Lyu. -^v ol j 5jyOjjji wLw^olS" LgJ oU^-iJI 

JODIS' l_$J — JjUJI <Lol_S*" OjJopt JL>-^j ( j^Jj S^Lp <LjLp tjjU 

y^ij ^ t a ^.Lfc jJI oL-j 0 <*JLI cjli^ c0*1.3 

» •>- /j^a ^JlP (^£^JL_>o — Polyrn6r3.SC jj o\yj 

Jj-lj J5EJ1 1 ^ * X ^ "l — ^ ‘EijjJI J-*-^*-* 4-*iaJ \ Y — *1 * sljjl 

, —ks^ . L— >. 

fi 

^yLp ji! jil; I ; •—Jl (J-^^ y3j~!r a ~‘\ 

. ijj^L CjL^J jj oUjy»- 


: jjJI aJUIuJI oLjjj-jjJl |t: ... jj y£j>\ L nS 

; 1 iS ja^U> c«^ 

Rice Dwarf V. : jjVI |*y£; - \ 



CjLuJI oliii j jji 


Wound turner V. ^^1 jj juJI - X 


: o <Lp y±oyo C-P 

. Maize rough dwarf V. 5j JJI ^ t;r ijLI ^ 

. Rice black streak dwarf V. jjVl ^ f^Ldlj j_^V1 - Y 

. Sugarcane Fiji dis V. ^JLJI i^aS Jo y> ^jjJ - r 

Partitiviridae (ds RNA): ^.b^-s - f 

oLijjjf- (dsRNA) 4—j^Aj ji <_JLJ ol—jj^JJI sJLa jl5 
- (o B i-pc~£)jjij r a ji (i A c~£) r • l* Jo* 

ti-’j-Ls- Jpp Jo\jJA J j]a'> "Vj tObLJJ f j^A-( j- ~ • .-.JI j A . 'iS a olj-j-S"” jSj 

■ j-J* ■ c£j-C*JI 

^I^p Jj-juj (Ovule £-Lilli l ^ r P jj-lJI J^AJ- JU-joVI 

^jlp Sjili j_sP Lg-i[ | J~3 oL-jj^j-ill — <U-^-jJj—J O^AjU lJjAJ ^Jj Vj jjJJ JJo 

. 4—iii-l J[£j fUt 13«i cJptsij L$J jt JLoJL?“Ij C(_5^>-1 (j-° jbloijVl 

Subgroup A : 1JjVl ipj^jil ii~£ 

White Clover Cryptic V. ja^>V\ lLLpj £ ^jjJ 

CoVljy>r i • X », ^ V — ^ , Y ^ Jjj c£^ j«»-.. « • ■■• * dsRNA eSj_j-JI 

r * 

Beet Cryptic V. 1 'i _^J\ <iL^ 

Beet Cryptic V. 2 y y^cJI 2J-^>yT 

Subgroup B :o i-jlill ipj^l 


White Clover Cryptic V. 2 Y ' ,^-^-JI ^jJ 



_ oLO-ll CiLuj j jj 

\ * X S y T A — ^0 jj dsRNA ^ bbjja»- 
TA Uijj-'-'xH' 


Red Clover Cryptic V. 2 




L/OW* 


. Alphacrypto V. ( _ s lf- 

•, y~i£ ^ Betacrypto V. 

(_s^jL| Partiti V. 

.jkiil s cfjjdjy.jZ Chryso V. 

Rhabdoviridae (ssRNA): jjlj - t 

. oLJ! (-^*3 — yjyi j juIj_^lJ Phytorhabdo V. 

■ a*Cytorhabdo V. JJ p—iiij 
. ^jyi Nucleorhabdo V. 

: iL-a AlJ CjLLaJI 

ijj .Lz—aJL>-1j a_< i q : i 4 1 «Ja a ) Bullet shape L^_-i oli cZj oJI 

V . <J_^ yL V « —If. ^-LSj: Bacilliform tSy*-* ji (flattend <}ahy 3 
n-j^Cdl *i-_—vj^-i Peplames oLujj.^- ^jJ-c- j_e- jjb 

ji-lj aljJl y3^P~ p ■ frbijjl 

• y 

}\jS\ . ^ t • X t , 1— T, o ( _ ? JLij_>- jjy J y-t J ol^il y* Jj-Ij 

> ^ Ja«ij 4_J1 ^J! oUL-JI jt oLjUiJ! 4^>-j ^ ol. 1 .<ai< y^y ^ y 3JU - 



tZiLLUt CiLlu 

:I4I3IjJ IaJ oULJI u...at j jJ jIjJI oUjj-i ^..al j£«1j 

Aphid tran mission jll SjxJ^ Ji^J oLj^J - \ 

- Lettuce necrotic yellows V. 


- Broccoli V. 


- Sonchus yellow mottle V. 


- Sowthislle yellow vein V. 

J^l 

- Strawberry crincle V. 

-W 1 

- Raspberry crincle V. 


- Lucerne enation V. 

<y 

Leafhopper trans V. JjjJi Jslkj y_ Ja::i - Y 

- Potato yellow dwarf V. 


- Maize mosaic V. 

aji'VI 

- American wheat striate mos. V. 


- Rice transitory yellowing V. 

jjW j\y^\ 

- Northern cereal mos. V, 

il a . — 11 c— 

- Barley yellow striate mos. V. 


- (Russian) Winter wheat mos. V. 

lT"^ 1 c 5 _^-iJl ^w_Lll 

- Digitaria striate V. 


- Oat striate V. 

il)l»_ r lJI ia_]ai-CLil ^Jj-i 

- Cereal chlorotic mottle V. 

cp 

nr- 



_ OUjJI CiLlu 

- Wheat chlorotic streak V. u>* -W 1 ^ 1 u* 3 j?* 

- Babone disease V. 0 0*3^ 

Viruses with no known vector Jil y y oU-jj-i - V 

- Eggplant mottle dwarf V. oW-iU 1 ^ f>idl y3s* 

- Gompherena V. ijJdl 

- Soncus V. u -£jy y3jj 

- Cynara V. k jU~-il ^jyi 

: iJUl ( JJUaaJl) O^AJUil C-U^-il aij 

: 3 y;& tj* L» j t. <L*j_}j-jLSI o'AjLkJI ) 

Bromoviridae : isJljjJ yjy-\ 
Alfamo V. gr. Cucumo V. gr. Bromo V. gr. liar V. gr. 

^UJI i*y**A - yjZyZ 'iS-yP^ - yjy iS-yP^A - jVI iS-yPpP 

Potyviridae : Jiy - Y 

Poty V. gr. - Bymo V. gr. - Rymo V. gr. 


yy 3 - 


1 Sj 




kJV — ipj 4-P 

Comoviridae: yj& ~ ? 

Como V. gr. - Nepov. gr. - Faba V. gr. . y£ ip- yy ip- Lli ie- 

Sequiviridae : lS - t 

Tombusviridae: iSJuj-3 ^L*jj - © 


Tombus V. gr. - Carmo V. gr. 



* '* II oLui j 


Geminiviridae : ( jJuyj t 

Gemni V. gr. ** 

Partitiviridae : ijJuyJ ~ V 

Cryptovirus group yjj^yy.£ **. 

Bunyviridae ssRNA : <^y. ~ A 

Tospo V. gr. - Bunya V. gr. Lj^j y le-y^A 

: ( JJLai) o*AjIp Juu t ■■■ j~ ^JLd aJLJI Ul — S 

. OMjIaJI LgLo-^J jjJIj t j £.Jl ^yi£ s-Lj OLJl OLjJj- 3 £y>t?tA 

1. Caulimovirus (Cauliflower mosaic virus group) 

[D/2: 4/16: S/S: S/VE/AP] 

2. Luteovirus (Barley yellow dwarf virus group) 

[R/l: 21*: S/S: S/VE/AP] 

3. Tymovirus (Turnip yellow mosaic virus group) 

[R/l: 1.9-2.3/36: S/S: S/VE, CL] 

4. Carlavirus (Carnation latent virus group) 

R/l: 1.1; 0.8; 0.7 and 0.3: U/U: S/C, VE/AP] 

5. Potexvirus (Potato virus x group) 

[R/l: 2.1/6: E/E: S/O] 

6 . Tobamovirus (Tobacco mosaic virus group) 

[R/l: 2/5: E/E: A,S/O, CyEJ (FU)] 

7. Tobravirus (Tobacco rattle virus group) 

[R/l: 2.3 and (0.6-1.3): R/R: S/C, VE/NE] 

^ ^ -- 



. - CiLloJI CiLlu 

8. Closterovirus (Beet - yellows virus group) 

[R/l: 23-4.3/5-6: E/E: S/VE/AP] 

9. Hordeivirus (Barley stripe mosaic virus group) 

[R/l: 1.4; 1.2 and 1.1: E/E: S/C,*} 

10. Pea enation mosaic virus group 
[R/l: 1/7 and 1.4: S/S: SVE/AP] 

11. Tobacco necrosis virus group 
[R/l: 1.5/19: S/S: S/VWFU] 

12. Alfalfa mosaic virus group 

[R/l: 1.1; 0.8; 0.7 and 0.3; U/U: S/C, VE/AP] 

13. Furo virus group [Soil borne wheat mosaic virus] 

[R/l: 2.28 - (0.86-1.23)/ 5:E/E: S/F] 

14. Dianthovirus group (Dianthus ringspot virus group) 

[R/l: 1.5-0.5*: S/S: S/O] 

15. Tenuvirus group (Rice stripe virus group) 

16. Marapivirus group (Maize rayadofino virus group) 

[R/l: */*: */*: */*] 

17. Capillovirus group (Potato virus T group) 

[R/l: 2.5. S.F/E: S/O] 

18. Parsinip yellows fleck virus group 
[R/l: 3/42: S/S: S/Ap] 

19. Badnavirus group (Commelina yellow mottle virus) 

[D/2: 

20. Viroid virus group (Potato spindle tuber viroid) 
-^ U 


Cit-Cdl CiLuj jjjJ 


Plant Virus Groups : OLJI 

Carla virus: (Carnation latent virus group) R/l JS: : 'VjtS' if- \ 

E/E: S/AP 

Carnation Latent virus l£JI Ji:yill JiJ.1 

: ^L-nLx^i oULoJl 

0 0 

pitch ; LJjjJl>- 5j . <_ 5 j .^a.P t tjL-Ls U»Ua-* JyL« ia : •>- viL-15” 

0 

'Jlij'_>■ yJjLJI — fV • —® ° Aja—iil »jl cjf -*jjtj *t ^ * —*\ Y * aJ d)^j Tj t 
. jli I ^ * —Y • j -.,^«,ll j-5"yJI caLJj ^Lt j^>«; (_£-Jlwit a 


^ (_5(JiLi aJ Lc.j & t _5-—<dL>^ ia_;jL>w« j! aJLIS 5jLa> 1 _y*llaA 

0 

<~0r Ji aJ*>L*JI cL^jjl^Lw" JJLiij JuJ.1 ^ a^L* Y ^ (jL ( 

. a ..~a II jl j>\ j j\ r > 


Cactus Virus 2 
Chrysanthemum V. B 
Passiflora Latent V. 

Pea Streak V. 

Potato M. Virus 
Potato S. Virus 
Red Clover vein Mos. V. 
Caulimo virus group 


: iftjjiA oLa jj-i 

. Y j*-ij jL-^aJI liLIj y* — ^ 

• Sr 1 ~ * 

• ljj-1-L-^L ^ — f 

. aL^JI Ja^J — t 

■ f - o 

• o-^UaJI y - 1 

ill |» 3jf- — V 

ie-ym *-1 


Cauliflower mosaic virus group -k—j yi\ iLJj y i^y-^ 


_ ~‘l * ‘ II LlliUjjii 

Cauliflower mosaic virus Ja_J y J1 ddjy yjjd : JiJLI 


D/2: 5/15: S/S: S/Ap 

Cabbage Strain S ^ 

Olfl.idll 

- '/.tX t 1 \ • Xo -bjj 5 '-^' 

ac- <_jyu! objjjr M t(220s) ^ v v • ^yb o. ^iaij isometric 

j../a aS 1 j_jT ybl t<dLi» ^Lj t J../3 *Jl ^ tli-JI (^ A«—Vo 5^_jil Sjl^J-l <cessory 

^a’.'.i i (J.. ,,rt> ^^Jul j_p JL>»_* . . : l ! j AjL^^II jjtliL* i jjJ / .. 1 L « ^ ^ • 

$ * 

•Li^iCf- JL _>-y i L*^LjL ^_;—• l ,ja .>I ^pLjLijj i\j J » : 11 J_*j oLpL—* y 3 - * ! (_|^4 c t yJb 

. 4£'y*d’ 1 yi t {j±J 

: 4£^■ "i 

Dahlia mosaic virus (D) /*: */*: S/S: S/Ap UlaJI ddjy 

Potex virus Gr. CR/1: */6: E/E: S/O, yjy» yd-iy <*- T 

(Potato virus X) 

(Potato virus X) X >Lkjy yjjt* **y*^ 

R/l: */6: E/E: S/O, X yjjJ - y i±y^Al JiJLt 

• 5Ola.idll 

r, t pitch a i Aj y.n...* 1 4j jA Q l . . hi ijyij «I_^JI ’/"\ 

(Jjis o A • — i A ' i 18 S y WA y>- (_£ jJl£ l j-i-Ajjlj 

jjfcliaj# c jii j ^ 1 ^>»JLL* o ♦ * ^ oj-Sjj 4 j * y ^ 2 . * \\ ^ (\JlS I Y o 35jljJ-l 

—uj tL* jJlaj JL^I *ji ; ill ciiJjljjil LJLp 

. I i I j 3 1 3 -L-JIJ 4 



oLijJI 


: itytJ *-1 i£ jj-1 OLd Jj-i 


Cactus X. Vims 

• X ij-'jjs* — ^ 

Clover yellow mos. V. 

iscfjj^ - 1 

Hydrangea rinqspot V. 

. Is^ljJ— $JI (_ji <ujJU-l 4jaa:ll tj'Jjz* — r 

Whit clover mos. V. 

^7jy cTJjt^ — i 

• ityjjil IgJI oLajy«i 

Artichoke early dwardV. 

. tJyiyLl lJLLJIj f>>L- ^Jyi - ^ 

Cassava common mos V. 

. UL-l^lil ^ kib'jyi' - T 

Cymbidium mosaic vims 

Narcissus mos. V. 

Papaya mos. V. 

Potato aucuba mos. V. 

^jy fj h-4?~5- a'jjz* ~ T 

■ ^jy cT3j^ ~ * 

. JsLLJI tiLljy» ^fy_^ — ° 


Tobarao virus : y*Liy it- t 

(Tobacco mosaic vims) 

R/l: 2/5: E/E: S/O oUjJl iLJjy. j* ity~4\ J^r 

: 4X-yo^ r .4. U A—.»*j! a./gil 

* 

Sjyr 1 W XT ‘J>* j^rfj SlyJI J^->~ 7.° <J* iSy^- 

r > • (£>**) il90 s \ ^ 

<* 

j../l*\\ ^ 4_lj y-^-> Ijad : >l» fLLJI e-La t ^ < 

Lbljyll L5 ^> SjL^>^/I y&llia ^ ^ y—S'! i-JLf- j. 


' M-jJ tj 

.» : . <r -u 



-CiljjJI oLujj^id 

jl j *1 uy. **-*^ # ' a ^>-y <• jy *4j-iJ-l ^JiljJI 4 i^jLjjJlj 

.Xe-yJr I 

: 4£j*J>wJJ ■»■•?:' y*-\ CjLjjjJ 


Cucumber green motile V. 
Odontoglossom ingspot V. 
Ribgrass mos, V. 
Sammons opumtia V. 

Sun hip mos V. 

Tomato mos. V. 


. jU-l J> <LL,\jjL\ J ^ Jy J - ) 

• lA *4*^-1 4jaUI - X 

• U-Lr*- S-AA 1 (A (j-JLff* - T 

. UijbVI — 4 

■ Sn?* u-JL/A ~ 0 
. j^isLJaJI iiXl'ijy — *1 

Tobra virus yjjJ \jjjj if- 0 


(Tobacco rattle virus) jU-aJl od J> ^: ja ifyJ--\ Jif 
2.3 0.9 

R/l: -y- + -y- : E/E: S/C, Ve/Ne 

: ify^uJi <L—iLa^I Citi^dJl 

Oj^JI 4 VjA^ oli cJiijy '. 4 n . a: ...« olj^j-jiJI 

XI . - 'I A > L-$J^ (') oLjljj_^L1 ^ dySLi. y_ t T i, • • * subunits ol JLa-jJJ 

X x, 4 ^jjj j <sy^~ (300s) r • * AA 5- 4 4 

* 

<Ojj jjOjj-Jlj ^ .-II 1 g ■ la J j]a .j j . 1 ^ ~( <_J ) 41 1 • 

. X • f • • * 

(_ 5 -» 4j_f.il 4 « .1 l]a-U j . ./i » i l ^ (iLLJI 4 ^ A • —V • ayjll ajljJ-l 4_>- j J 

*■ 

Lfl ajU^VI jjal)L« .jjJ / *!jj>JLL* ^ • «— X • SjLp j-.-a «JI 


x. 


CiUoJI oLuj ____ 

Paratrichodorus and Trichodorus sp. bjjU.dL fills' l jLp ISL* 

. a-Lf-L-jL-* 4-C- ( j^j ^ 4j| j-aJI * ^^jb-' / i5b 

Pea early-browning virus aL~JI ^ ^lJI jjJuil yjjP 

Tymovirusgr : yjjJ_yP it- jaj*u> - *i 

R/l: 2/36: S/S: S/Cl 

(Turnip yellow mosaic virus) c-iJdl ^ju*i\ dJUjjil **y>j** 

: oLLaJI 

ol J—?-jJ 1 C»^- (110s) ^ ^ jS-~a jj\j T • j Isa i lIjLIjjj:- I 

^V 5 * - 30_»-jJ1 C^_ll tl)_}^il t■X-JSI lp (y 'I A • 

^Vi,’>- <1)^-5 c^Pjlj A ■ ’.« } 3 (50s) O * 5 JLpC -A ' (b ) * * 1 

. y^ij «l>Jl 

«^ 1 ' XX Jjitj-J- <1>jj-< -5j-«-* d l ; J--J J Jo-*-*- y f<_S>^»- 

.(•/£. ) cytidylic 

£r* <-£ J z - > ~‘3 

0 

'Js yJlj 4 * 1-1 » £.ja> I. /3 * '- j j ■ .<a «JI f LLJI 4^5*— V • ajlpOjJ jll 3jl 

. o • • —o • j. .,a »it 

jjk i_$j-3— J-l ^JSbJI 4(_j—jLil i^ a . d lj dX>ljjll (jA 3-;L s <s)/l 

0 

U¥. *-y^~y*3j-Z~‘ ^-*5^- dJ!-jj — j . ./in lb LajI J i'' J t ^Lt 1 a-A-f- ( _^ajj 

jljil 

: oUijj-i 

( ^l^JI ) j>-tlil ( j-da(iaJI bbdji y3_r& — ' 


Andean potato latent virus 



Belladonna mottle V. 


_ tilt II CjLlu 

^juj — y 

W jj‘‘ i l 5j'ji ., ^ 1 — £ 

^ . : 11 ■ a 

\jja{£ji jJI ^Juj — "t 

OL^oUl iiXAjj* — V 

— A 

Ljj—u^JI ^ iLljjil ^fir^ — 5 

l*>l*J1 ^ k 

J^aJI ^ jJL^a ^I iLLIj^l — \ \ 

; .A- i ^ Y 

iS jt~4t j_j-* ~ } y 


Cacao yellow mos. V. 

Clitoria yellow vein virus 
Desmodium yellow mottle virus 
Dulcamora mottle virus 
Eggplant mosaic V. 

Erysimum latent virus 
Kennedya yellow mosaic virus 
Okra mos. V. 

Onions yellow mos. V. 

Physalis mos. V. 

Wild cucumber mos. V. 

Clostero virus gr : jAS' «• j->jv - V 

R/l: 2.3-43/5-6: E/E: S/Vel/Ap 

(Beet yellows virus) jl 4^1 ^£1 Jijf 

: Aj& y^wJJ 4-.olo-^JI 

* 

(jjj 4j^i> r,V ) Z*jjjJu>- 4jj Oli laj>- 5jjj« Ob^j^-jaJI 

Y « « •—“\ ♦ • 

i_>-jJ i 1 W X i, Y —Y ,T 4Jjj c-j-i-* jj-yij 5l Cr* “jU-^ 

\ ♦ • — 1 : j../am\\ 9^4”yjj t aJ-Jj I j ..^awJI frLi-Jl S-Ls-j ^ O O — £ O o^jjil Sjl j ^-1 

• >d / 


CjU-JI c»Luj j jji_ 

Ja—» y-f ^^151Ij-xM JbsM . <^»~J jjj^-J Jail VI 1 J)!jj^fl (js^ _y^Ui<« 

* 

^jzx-i . «.L»*UI LlA.?- jjj 4 _*J»ULjl-» 4—2-j j .<a *-il oLtjj_4-l ^o-_>i_ij L* L»jIj 

. 4jj-> „<aj ^-..axJIj ^-^JLMj JjOijJj t t Jx~.) 


Beet yellow Stunt V. 
Carnation necrotic fleck virus 
Citrus Tristeza V. 

Festuca necrosis virus 
Wheat yellow leaf V. 

Apple stem grooving V. 

Apple Chlorotic Leafspot V. 


. jlji it (ju 44j !jt V 

: 4-fr j-Q-yu a Jj CjLo 

r^'j - ' 

- * 

C^' J> ■ ui ' - r 

LT j i^aJl — i 

4i jj j\jk. s<sl — ° 

; LajLxljl J.a ~*hj Ol—4j j~S 

J-UjU ji <_}t-JI ^ 


^UxJI tSjk ..ail 4 _JjjJ 1 h a: 11 ^ 

Hordeivlrusgr : isy*sn-» - A 

hordei: from Iatin hordeums ''barley" 


(_y* JxJxicdl ^4-P<_/ 

R/l: 1.4*1.2-1.1/4: E/E: S/C Barley stripe mosa- is. oU-JI 

ic virus 


Oli Jjfa jJL^jj\j \ *\ • — ^ « i j]al jSj>yi\j \ O — Y 


*jt 4— 


oLsjj-4-1 


._f->y\k T , o Vjj^- 


Ur. 



CtUjJ) CiLui j j-l& 


V* jl Y Jjt/1 ^ JLSL-I Aj Jj— fl —A Cjj_jJj 3 JJ1 ^j'"’ ~ “*- j yA tij 

• iS^j* "^ \ * X \ jO — Vx^ jjll y>~ <jy £* jlc4—ijj^- LjljjL ^Ja^->- ob y?-** 

SjL^V! jA Ui-» c^jL-jI jl dUL» JJ Jt ,^.«JI iLa_JI t ^Y * — V 3^j^il SjljJ-l ^>-j-5 

( j - - z 3 ^^J-5 JaJI Jt-^1 . i_r^Jj \j^~! s* l j J > •‘ 3 •* J* j * •/> * itXj\jj-A : j_yA tiijjJI ( _ji-P- 

Jib lJ^aj j ■ ./an Jb ^^JLA-Ij (LaJUl t—< j-a-j jj-LJI (JtAi- “*-P.ilJt ^aj«j JJL~.,i 

. .iJiY ~»J1 -i_pLj 

: I * ■ i 

Poa semilatent virus - \ 
Luchnis ringspot V. - Y 

Luteovirus gr : J» j-J it ^ ^ 

R/l: 2/4: S/S: Ve/Ap 

(Barley yellow dwarf vims) gr ^^iJI Jy^>\j fyj yjy> i^y^A 
Luteo: From latin Luteus "Yellow" from yellowing symptoms 

. jl jl^ai l LS ~}ai ,_yUj*All 4j«lil yA si y^~* J~>ji 

: iP j^mJU oU.nfl.1l 

Y O ^jJIJ—>• j/ja ;j t(l 15-118 s) ^ ^ A— \ t ° 3Jsb-iA l y& SjU-P Olj^J 

. \ » X Y J * u'ij*’ .5_j-Jj l 3 JJ1 ya-^y- ^ Jj>~\j c$y>- jA fyyi~\ tji*_jjb 

jjJ / ^1^ • • ja Jit 5 jLp Jl yJl — fV • — 1 o 3 y jJJ 5JJJ-I 5^- 

Ji- : - 'i N Jib-SI jbjJLi-l (_j* — 1 1 i<jb yjjr* «<j^1 Ja-^j 

j - ■ » 11 ; 



jjLiiJI iTiLui^j-Lfi 

Bean Leaf - roll V. 

. 43^P 4_1 tS' 

LJ^?UJi 43 jj u ^Jj^ — ) 

Bean mild yellowing V. 


Carrot red leaf V. 

ji4-' <*jj j'j-j-' - r 

Cotton anthocyacianosis V. 

uyL— y>\ — * 

Filaree red Leaf V. 

JJJj - © 

Physalis mild chlorosis V. 


Potato leaf roll V. 

Lr JaU±JI ( 31 Jjt t\y}\ — V 

Strawberry mild yellow edge V. 

Jljji «—#1^J~ cJi-iji'l jt yjj?* — A 

Subterranean clover stunt vims 


Tobacco vein distorting V. 

jL- all tijp ayjjjj — S . 

Turnip latent V. 

jj-lxll d—oJUf yjj?* — \ \ 

Tumip yellows V. 

O-iill —it 


4.L..J1 ^ 3jJl C*l iLljjil ^jj«3 i c-ytj^» - ^ t 
Pea enation mosaic virus group: 


< y, 

: l£-y^\ Ji* 

Pea enation mosaic virus <JL~J1 ^ 5 JoljJi oI_^jJIj 


R/l: 1.7-1.4/29: S/S: S/Ve/Ap 



-CiLijJI oLui 

: ^ olfl.,ffJI 

^yj-j t (i/5s) ^ \ o J L j ~*T A 11 ■ j^-> <i OlSjjsr t j£' SjLp Ou^jj—iJI 
t Y Y , > • • jjil_j->- -*r d)_jj Oli a Jo»-jJI C-£ . <_£j J_*JJ oLijj_s^ 

5—-S-jj-jj- jljjL jj-^j si_^JI uyj Bipartite ^LjJ! 

£* "t \ • X «, r —>• l) j_^; ( _ r i-o-il /y* tULS ^ \ * X >, i * >, V 

.tjL^VI 

Y o—o s^Lp j . ,,/a jJI ^ j_«i*yJI tUJJ ^Ll j; «H ^ frLLJI 5^jjll ®jl j J-l 

•> /flytwlL. 

. I j-J^ jjIjIjaJI Jljil — a Jul^JI olj^-jlj ^-2-cJI olvS^il jj&lila 
■ 

Tobacco Necrosis virus group y^u> - \ \ 

OL^-aJI fj~*i jjj^-jJ — _>■* ip_^»->i-o-L! ( JJL«dl 

Tobacco necrosis virus (Strain A) (I ibL.) 

R/l: 1.5/19: S/S: S/Ve/Fu. 

: ap Aj .jLj^I ol a */s II 

) 'i A y iptYA id j~* oli jjsr tjf- 5jLp olj 

• Yi"> * • J^y u*i^ W^jj ‘4 ^'jltA 1 or- 

^ * X ^, 0 ^Jl^- r5j_jd j-rij Cj* V*-* CF-aA-' 

< jiil j-»JI JLAl — aJL-U j At ^yLa- j. ./a^JI ^ fLi-JI — f ^ 0 — *1 0 a_yjil Sjl j-^-^ O^j-i 

Zoospore j,—il^4~l etLij y^- - >«d j tOlpidium * 1 a i) * .,.,» 

.j- .^axilj UjlpLy ^.^3 ; i 


CiUjJI CiUjj 


, itjAjil tl ji\ Jjj ajs^p -i_>-^_i 

: itjAjti l£ 

Tabacco necrosis V. (str d.) (t ilbL-) DU-ail ^jj^SLy - 1 

: itj*jk\ ^zj J^zjhj oLjj 

Cucumber necrosis V. jUU ^ jj^-j oLj^j - \ 

( UJUJI) jJI dljjj> 1 Y 

Alfalfa mosaic virus group; 

R/l: 1.1-0.8-0.7- 0-3/16: U/U: S/C, Ve/ Ap. 

: ytltyJtS Jic ^JUl^jjJUl 
Alfalfa mosaic virus UJUJ^t iDujy ^ 

: it jajwJJ <c»-iUw^I oli ,/i 11 

11 AX \ A tL_AjC baciliform is.a _t i_*jji ^Jj^jI ^.Ip ol_ 

£ VT £ A ^ £ ^ ^ C.■■■ .* jZ}\ itj— L ^ A jh* ’ L$ yjl-5 £_/£-*jjb HX X A £ 1 AX *i A 

uyjy. a^-lj <—®bipj • 1^’-=’- <>• -V^* ls^ i~sy^i 3 A 

. OjJb y £ o • « 

£ sijj jl aI ibiiJI y* -J_?-b IJJrl ^jJ—ji-l 

o « < —y « j L .<awJI ^3 yS ^tJI — ‘Ul. 1 a ^bl c-LiJI — « —T • a Jj jil Sjljbl 

. ■ a 4 _jl-3lIjP (Jl>^ ji — ‘Uaalllj LiljljjJklj .tJI iabysVl jiX)ixA — yii j 

. Jj i-JI Jbb>- jU-b J^-^! — U^pbw j* Jii jib JJaj . jib JJbjj 

Parsinip yellow fleck V. gr. cuiL!' j\ yL^>l ip- 

Parsnip yellow fleck V. itj^^il JiUi ^j^jLil 


UY' 



-CiLjoJI CiLtu j jji 

j iibb ^ ' X Vj o ^->y>r djj ji SSRNA l _ > a^J-\ ^ Jb>-lj isj^r 

V . la jjaJ oUjJjt ^ 1* Xf) - Tl-TTj® ^Lj_yj>- Cljj O^i j j> 

■r'y^ 

4_-jLpJ Q La S*^J-P y^£- l filjjJJ 4JL*S>^L« 4jLt^ll <JU-b oL^L>V» JL>-Jj 

V • Lft^iai 4-o^JLl^* L-^jljtj 

J-& :;j 1 «- £ . T l—*—j ls 1jIj-*JI <Jb^l 

. Helper u-j^ £• ill^Yb <Jb (Ju^iS" jib - ^jSLjtSbll jiJ-b 

: Capillevirus gr. ^ULiLT Is y^u> 

•kj j \ t ^ . a *.. a iSy^~ ssRNA ^a ***—>- Potate V. T. as -« * ». l i a ^ 

cl»li jS-a jjb 11 * X \ Y L*iL«*ji 5J^ _ . ji . ■> - obEjj-^ t ’/.o *-;—^ \ • X Tj o ^^£^4-1 

Apple stem grooving V. ( ^Lid I JL. jii) ^^'1jdl JL^I o 

. j^ajJb < _ 5 5L:lSLil jdJ-bj 0^ ~ ^^ J^l 

: Marafi V. gr. ^IjU is ^ 

. Maize raydo fino V. Jjuil ^—1 Olfj 

,ss - RNA cSjjS' 

. Tenu V. gr. it^ 

rjj^ Jp^>~ (j<Rice hoja blanka j rice stripe V. gr. b$^_J jldj 

. ssRNA 

. Furo V. gr. VJ J is ^ - 

* 

LajL»« C-il^j t Objja j lb ~ . ' . J ( SdbJ ) i jis <SjS>u SSRNA 

; l^.j cTobomo. V. gr. 


- Soil bom wheat V. 




CjLu-II ctLuijjjj_ 

Peanut clump V. 

Potato mop top V. 

. Tobamo V. 4—U Rod shope (jy^s 

Badma V. gr. : UjL is.y**u> 

Rice Tungro Bacilliform V. 

Rice Tungro Sphericol V. 

0l5" jjtj V o _ f . X Y Y • — ^ *t • ^LjjLc yya j 5/lj ) V • y^y*" 

(jjy Ja^>~ ( UjL p_-l jzit cjJJij tCommellina yellow mottle V. gr. isy^j. 

.ssRNA 

Diantho V. gr. : isy^u. 

Carnation Ring spot V. y^>\:*Ljis\ ^Js lsy^.\ 9 JU J*: .ti 

t(CRSV) Sweet Clover necrotic m. V. ^ i-JLU-l ^LJI 

i(SCNMV) Red clover necrotic m. V. 

^ JU ySy->j 4-ijtj ot—jj-j (RCNMV) y*~>- 5/1 ^ • •.*j_JI dLlj 

, t- . r r . . ^ I . *r / y^xJlL" y * * — ^ O • i oCdl 



U" *1 ^ ** cjLiJI 


CiLUl CiLut&J 

jL^OIg 4 > t > i h tl L^ .^>lg->rg 

PURIFICATION OF PLANT VIRUSES 
& ITS PHYSICAL AND CHEMICAL 

PROPERTIES 





CiLu-ll 


LjuJaJl OtJI cjL*jjj-j L.L;j 

PURIFICATION OF PLANT VIRUSES & 

ITS PHYSICAL AND CHEMICAL PROPERTIES 

^^3 A*jLp *><3 ^ t <oLa fltj—-Pj i- ■«jjJI 4 -**IjAJ 

* * 

I j~£ LjjLoj A-JLJI OjIaXjj . ^JlP 4jj J-5 ^jLp A^uli! 

^ X^S J* lW ^ * j * ' * J* l $: . i L^i 

OjUi; L—S' ( ^jUa ojj * • • * J i tir*) 

* * 

( J-*I(j- 4 -Xj-la ,J-»-^- j* Stability oLjJI <^... > ■ 1bjLiJ ; i'.«■ ■> oL^j^-jJI 

ill 4 .1 . « ■ P- J^L>- -ill LjJ ol ^f>Lc jjilt t4- i _Cjj^l Ij 4 j jLawj^JIj 4 . » , .jail 

iOL^jj-j-aJI 4 ^_«JLj Jl 4 _Jl*_rJ 4_ijIj -Le-Ijj JLj*-^j tilii i ,j-*j t 

£-* L»Lc jt (j^-C L* (_/■lS 4_.... :iL 5^jLj (_y^ 4 _£j i^j ^- : > - 

* 

• £■* L^jl. t .. : ..* JLi j>-! ^j-i 


' rr> 





CiLuJI CiLwjjji 


JsiJIJoill 

jj—JJl 4—J.;J 

PURIFICATION OF VIRUSES 

IjUj ^j » >/3 J?l .t> ) ojLj j l ^ ip 4...1, - i> P L$jl J 

jl ojLp ) SjLoJJ Ojj-H 51^jJ ^Lp SjjLoJI ojUj 

j( I a II OVjLj jJ-l J~fr <LujJt J_* iiUflil LVjl-l J>-l j OjTd 4jl l3j j_*il 

: i c£j JjtH A j . j. I 4 JL 1 U-I 

ci_o- tl^j^JLijVI tjj L*-f a 1.LT ^ JlSdlj (Filamentous) \ 

. Heterogenous ajLJLj^ jJ> jl Ip 

. Antigenic specificity ^ j^ill (jy^VI i*v L$J il. ji*» ^ ckLlpj^- - t 

* * 

t-~—-jJ <_jy V Soluble antigen LJlj ^ 3 jW jwo oLijjjr - r 

• Olj-l-l ^ _^-T y J^-jS Lpl Jij . 

^ LS* OJ -^J ur^ ‘ 4 —^ jr* ‘^'.yr - i 

.Turnip yellow m.v. oilJI Ihjjy 

^y\y^~ yi A.,1 ^lp ‘Lfl. l l..- I I cIaI 

J— a a : ~ J . c-ilj-’'-* £-j»j jc<_Sj -L-*JI ^ylp 5j J-iil LgJ cl——J ( jyHjjNl kJi^o ) 

. IJ L^C ll jl A.o-.lll (j_^kil aJs-.! jljil o-LA ( Ji. 

JL^lj j^^^ ^ip Gjlp A-.. . ■ jo SI frLfc-Xjl <—S^P il l j ■ ■ ?»->.-SI j 

c--,. T ^jJI o-L>-j_. oLijj-Jr aJ_^L. a^. oJ^-j J5" ji A—j e.j_>- JS" jjivjj i^Uuj 

(* 

JU-j <JL^-j mLlp 1»La Nl t jj^JI 



- CjLljJI 

(_5j JLaJI AjL^s J-va-> A-j u^i ^ j-* 4 ( _ f iLJI ji jl JjJLLijij ij Ajlj_yfl 

I j-B u^j 4 a_*_*'Jj- : -aJI j-j-p '—■'Uj^-41 ' , j^"J 4 ^- i j _ —■*>-~! V JJIj taijjfjil oLijj_J-l 

p 

oLj^ll ^3 4_*^L>- a « w j ■)?H 4-jjL^-^JI VL^w® ^^JujjcJI 

j! J.P-1 ^3 Lj J»j>-^J lSI C olly fllailj DJ-j-qAI ^-m-P OL£jj_A~l <W>L>-j S JLfl_*il a 


• *jr^“ 


c S^LaJJ j . ./s£ L^jL 4_-_a_Lill IJ-ft ^JLpj 

. 4jL^| i^JL^- N ^sJI 5^111 ^y* C>\£~fi S i\ jJJu ^aJL>- ^3 

4j| >■ toUJI isjj-ti ^ Original work i. 3 S::ll ^3 JjVI J.o.«JI tju JljLS 

j ; ** , * , J j * OL-Ji 41 *,*3 9 ^_3 <L1^ g «** 1 \ j C 5 ^ , . .j T 4_jJLp (J^ ./3 t^-I 

p 

J(.1^?. ioljjJ S^iSL cvll-1 U jli- jJI iL^ijy ^-j^i 

_li> _jjxL» ^yjLLiijl jji <;.a j^Lj 4 c-^Uoil oLaU i_3Li-l j j jJI ^ ’/ \ • (_yAj 4 l$ .Ip 
. A^» J^JIp Jajf L*^ t c5_j JL<«Ji <L^> 


aJs —*\jj ■*-»! *1 ; • 11 j z -■a p 0L>-JJI itXjjyj* u*Xr^ 3 JjP’ *-' l '^j^ J ’'- / * otjj J_L!j 

dX>jy Of ^lilj cMulvania, 1926, Vinson and Pine, 1928, 1931 

. -CaJ! ^JLp AjjJj JjLaj Ol Uj-i 4tjAjjy-JI *—A ^*^*X 

Jjj^j 1935, Stanley, f U- jt •■: CVl IJL» jUT Aij 

cStij-1 3 1 J-» ,yj . jj-L" — * Cjyjj-! * f : ft TMV 0t->- J-!l <l!j j_j-« 


4_i—9jJl IJLa Jl^*j oII Jj J-Pj jtj-jJI liJjJj-* u “ 3 j ^ 4 : ^ ' g *)■» ■<! 

<3jJaJI a-Lft o 't 'j . i^<Lp*jI ^3 aj_w_S" 4 _j_iLl!I ol j . .^a >»_lll C,l:,>-I 

. oL^jj^jLII (jix-J (_5jJL«*Jt ^jIp ojili ol j../a-<^ 

^ La^J A-J^*11 L>1 J./iii 3jla ^Ljij LaJ^Jl A . a i t H ^1 J ^]1 

jl -u-lj L^ cs-il'j 4 Various fractions Siii^ oLyJI J^ai: jt 4Js>_jiil 

• cAV^' c5_r>M 


Cil t i 1| ciLui j _ 

P 

(j*3 j ~z~ a ~^ *a t A-jJL ^ -p -A_>- 

■ l-K^' 

i 4*Jl*Jl JpLiiJI La*4j^alJ 4 ... ;IL 4*j&aaJl tmJ UL>^ 

. Extraction JJUJI £. : ^ ^j^iJI ^ <j; ( j: ya.»«Jl) fli-l J>L*M ^^UclJ - \ 

. Clarification Jijy — Y 
. Purification ^j^iJI ,^Lp Jj^i-I - r 

t.-o .idj 4 —j iljil <j| d—.* j- t j A (J-*-^ l—»JI O L . L . « JI jiju jluj 

4_v»^ A ^_r" JL>—t s-L»-lj a^ 4_JL>_*JI f\j~^r\-i ,j*Jj- j-ill 

1 g : A 1 4n,~ 1 I 

: l^oJklj i La jyj_jJ 4 ; fl U JLX ' fl-U-W j t_JU <U.fra JLpIjj ilLjb j 

oWj-iJj a i 1: -> ^ »jl jsr- oU-jjJ Stability ( ^j ^ .i.11) <jyjj-Jl oLJ *u>-j $ ajj*-a — 'i 

.a»lt4.i pH 

. <Uo1^i- ^ Oji ji ^s_ ( fill ) oLj Ail ij] ^ — y 

a . <„;: 1 Procedures JuLLljM uLUjJI jL^zJ^-L ^ki^il <joU 

• uyjy 

Sap Extraction : ( J jJL£l :Sljl 

* 

^ oL^ X- Jil Jjl* cXLJLk 4_oj_i bjlX ISI L*j cL ^j jl>-^ 

t oL<jJ1 Sj-Xj j i jJXl 4_g.j>w j? .44 Lj^j>“ jt 4 oL 

dJULJ ji l 4-jP^XI ^-4^X1j 4 ? .,^i4-lj jlXI ^*T 4j jJLLI olyiJI 

p 

. t^jlj L-jJI tjljjl Ijl^jl 

(jtjj ^i wL«^j ji^Xiii 4wJu>-b o c^-jLst ii| ui 



-- CiI II 

^liLl it._,« 1 * I 1 JLa 

b\ J-*a itj . jajj-jdl ^s> i£y~£ i*—-iVl ^ J^ju \X*j 

: Ljj-« i oax (jjJa j L^U-I lg_ij < ^ o—Y 4.flair'.* 5jl'jj» L*-ji ^JLt <LJL«■».]! aJu» 

oWy LLyall JljjVI d.. ; >- Freezing & Thowing LliVlj — \ 

oA g ij i(_5^L»JI LaJL*j jJlH s oLpL« Sjl*J a.^JJ -j* Lyaajijj*- 

j -<4«H ^1J ^ --jj Lj^ULI j Aj>- ■ * i-g-' 

. OjLa <L?»—jVI i yy^]aj L^jj Grinding ^a>viaJI — Y 

. Shaking with glass beads i^U-j JaS" £■ ^yil - V 

. Meat mincer L*yilL fyjJl Ja* Mincing fyjJI - 1 

. Disintergating with Sonic waves <j_^l oUr_>i' J.^alt — o 

^iLi j »V»« J*>U- Squeeze t.g~. a.,ia~j Ayj^^JJ (jljj ^ a ]n ■ *I^j j - il *. .■ » .> j 

Jj j ‘i* 3 * M aLL*~p l 3L-J L)t da>-^l a_3j t Cloth bag 

a .La Lj ._ ilj . Aj^Lia'y 4_v^Li- ^ylj l L ya 1 >t a ... L I js xJl AjjJL>u Lf jJtS” l 

. La^^ip pj ^ li :/> ,JjJij*l* jl *UI ^ JJi £P y>UVI l y*A, bjLpJ ^ cOCUU 

ajL^aLI oLL_JI lJLJV pill ^14, t ■> a ji Bawden and Pirie, 1944 jut-j a_Sj 
jAS'l ^jjJi l5 Lp TMV, Tobbaco necrosis & Tomato bushy stunt ^ is Ju 

. ^^sLUti-Jkl j.. iA?a!I aj»-^j (_$aJI 

dJJJUj tl ^ .^saj oJbj aj Ajt 1^5* ti_J>LJVLi ^ a. ~L l ^^UaJl (j-Uaj V aJj 

i_JiLJVI a ,U. jj TNV ji PVX ( ^y> JIpj-S' jj (_jLp Jj-^uLI ^Soc aji aj»-j 

* 

. La^^ipj LLjAi- 5aLp| ^ oIpL- 3ajd Protease or nuclease 


aJI jli 


y I pyjJI S-.—obbjji-l J^-ij p-^j>- y ols^Ui-l J^r-y ^Jj 

y\i-t.~. .- -« L)l JLj>-_j i^r^J 1 i_jLJ }/l y ^ j-^~~ “11 viJ-lij j . ./a »11 y« ^y.J: -ll |*JaLo^ail 

p 

1 _ 5 1p L$JjOS y Jitj U-«- yv»i Oli-y ^Ip y^i u>UVI y TMV y _jy 
. PVX yjyL 1 4^a-jJL JUM . yjj.a\ 1 4—*L»VI olijjj-1 ^y 

: f.Ljl yjy joJI y O Jji yil kUlycJl 

<uisy 4 jL*LmJI yu jJLi 5_JL>-1aJ1 Sj^J^/I y y I■>. -... j j^iJl Oj^-j 

: y VI y*y yuu 

t y . a 1 1 L. y ^ytj <U>«—JVI y yjyiM ysiit^_-Jk! j. ./a x 11 0_^J Jl3 — ^ 

^ Ua* •- ! ^ -i| tkii-J-lJl y 4-SjjJI jl y y cr -j_ r -jj <jljj ^ yjj-r* 

P 

yi^lj klL^^JI ya»L>- y J-P j ; -. -a *J1 flyj>-V 1^rlaJ ^ ■ „/a «II y 

P 

y -\^-y' OPj^' UijI Lf"^ s—yy-aJ' S-e—j-^ 

. jysA wJl 

olijy yaju yu t L5! ^jjyiJI Olijy- 4-JLsM oIj y>^> yaj^j y^J^- Jl5 — V 

p 

oUvi^11 pL—» l)IjJL^- 1 ,/iA y-»Sj Ji U_T 4_^}Lax^<l Jj«j pliM Jy 






*uL^p p jj — r 


• A- /p m }h>%ZLv*\ c-Ls-jt y^jy^A ^ (_5^ A-jL 


Jij jJ — i 


• £y^' y J yy yjy -^ 1 y 'sy- J-^j Ji - 0 

i—y yLJI 1 4. r ,„ll frj4“l y> <iyj V CiJ^-IJ 

p p 

jljil -jJ> I j-^S' j\ ^UkJ ^j*\>wZ II JuLLj JLSj . J?UujJIj y-J^J A *; ; ^ 

. \ £ .«. a*i 4 -JjL| ^ys * ; j JaJLl>o JLi 4 <uijLl 

f* 

aj ! i . /? L^J aj aJl*^ oli aJI c5L»Lw^j>-i ^J-o— jls — *\ 

.(^jJlrJI Sj^li l ^ I^sjj ;A^J>-^JjyA^JI 


-qIjjJI CiLui J 

p 

Clarification &jjj : Litf 


jLi-jJI Jj—-8J jLi-jJI oIjLJ j~ -,a wJ j il a^MI 

^_jjj^iJI a-^.L^p Sc-LLS" Ju jjj . j —fyij ^jLxJI o*ljj^-* »_Jlp 1 jj 1 __~ w ‘tPb 

jt LaS" . jl 5jly>- A^jj L*| Olf-L^i a JjJ ^y 2 JL>«X»»J»l -a « _11 lj a 3 - 

P 

^yJajAjj tj > ./a *JI olijj-* l-b JLc- ^ t • <C>-j.s ^Jlp Jkl 

J-a_« ■ ■- ~ W kill jJj 1 OLw»jj_»_iLll L yaj *j Ajj . >- j^yip jj ■"'“* ^ fl ~ jl t •» 

. L^-laLij ,t.i a_JI*JI SjIj^-I Ajfjj oli i^jliJI oLj^ i 11 

jljll Lipids jyijJI (Jljjw*-I ^yjj (_£Jj-l (jpll Aj j - ,'Q 3 II kjaLj JLl! 3 ) 3 " I J*3 

(J jj\j j - 1 t Fluorocarbons oLi y>j—^jjj I a II SjL^» i jI jil eJL* yy j iA_d^»jjj_JI *~hj —*dt 
oU-j^lll ^Lj Vj . (joiVl jt chloroform < Butanol 


disruption 


*]ol. 


. Lipids jyto yJ- j£\ oLj j ^LLS inactivation 

* 

Virus Precipitation & accumilation : c—-oy : UJtf 

p 

^ Lsijl jljj^jj ,j»J j-s ■ « It s-s-^"P (_y* (jVd-S”jJkt aljjl ^y i d . ■» -J jjyjj-JI jj 

^yiJI jti klXl-jdj ill ^ Ldjajj^-j ^jp opl (_jVT jJZ t oL-«»5vj ^jIaJI Lbtj- 

• bbti- ^ ^UU SijJI Oyjr^' Ow ^ 


. A«.L d« . l l aLft Jj jLipVI Stability ^»j ^ = a ll ci^Lj a_^*jj ^la * >j 

j-® I-* * I g' a c - ■■‘j " I A. a I t (J l .«»i L. 

; j _ a ll ^..jij A—j La.J^J 1 (jjJaJI — 1 

tA_aJljLj»-* olj-j-S* jSj A—Jli A_sLsi| l yt- ijL —p Salting-out ^ .1 ^ . i ll — ^ 

ijy> j ■ ; lVl ji -tij .jjy«Ljjj_JI oLxjj--?j dJLljll ^jLat jl oL^jj-^-S” 

JLiP i_»<j : - a jjdj-jjjJLt-l Lt t ^j-pj-* ^1 oLj j-rS" aja ,«ljj /. ^ • • ^_to Jjlp l-.- 


C*L±jJI CjLiaij j-lS 


."/. o • . X . ~ 

Lower al- ^ * L^jj t dj*blj^iSJI i ^^jJI — x 

. Jl^lilVl j Ji_pli-il Jl- ‘ cohols 

Best 1936 l $ J(Isoelectric points ^Ldl _up S-~-*j-^t - f 

J L .Ojjj-i L$L^xi~Jj &oLj-wiJt u*Jj~? J ^ jJLj ^yslj^ s— — » J^aJ-l 

: jty _^jiJl u..-..<^ La..Ja.il JjlaJI - <*J 

JL*-- (_$ajilj ol—■ , j jf - ; -a-ll oLijjj*- j^-=f«->- (_/L.i ^1 p SjLp 

( ^dtj {Unstable LjLiJIoL_JI oL.j^j a. Jt • ■ ~I SaLa JAaJl aJLfe Jah*;...^ . .,ra»II 

k£j ^Jl ^Jall J - « : ■•■ i ■ pH Jl ^ j ... n •. 1 1 ji lyS Jl J-«-*-> L&jJlj J-g-—Jl 
JljjJ JJ t$j-~^-r >I J- 1 jJUl j* --=>-—J 5/1 Li Uj Jj^j t Jaj Jljj- 3 1>* * * 1 • » *- oL^-jwL) 

. «tk5L.j ^jj-Ll' £->*i £>. f - 

LL-Sa / ajja V * • * J a_*JT jJaj c£>^j-'* jljJ-i • LJ J-*-*-^~J j«->«-LI » jt~£ oLJj-J-il 
I a^.»../j oL.jj—Jjl L»i iLjlj ^Jp JljJ 3 * a. l a / ajja i o . • ji (JLsI jljja ,_£> 
A_iL_>«-* J*-£ Quality heads ^.a—. j j-* Jljj^ l-J J■**■ »-~ ■ ~-^ 


yy> 3.a111 LfJ yz jjJI j (Sharpless Centrifuge LJjjlIj Laul ^>1 .,a >j (i^-J 

. jj JLj 4_P4_i!^L>-1 jJI ^r]r3 ... II ^,ta ■ j ^jL-J A i J^ 

*» 

JaiLJI ^jjJ> LJjj Ultracentrifuge i^j-JI jili ^1 ajU' iUlS" 

a_JaJL)j LjiLJw. 3jloU-ja l5>A Tobacco ring spot virus jU-jJJ L^ilLl 

fi 

s.lj^-^1 Lalp LT ^ Mjl (LL^ail tjljj^l yy ^yflljr l.J l j...A* 11 A 1 ^ 

^ jO ^1^ / ®jJ J 1** • * • * cSJ^" 3 .dJJl -ta*-! t jt- s >Ll s_/a-A” j *-II 

ILfc ll/I ( M ^.lj JLP yj^ Ji II jJJljj ( 

* 



— _— CiLfjJI 

J-P A-iU- ^ J-JiSj CjJjL-JI ^ 1-1-fJ pH 7 Jjlp jJ y ^i 

JlyiaJI A-S .J-*-* • —oj (S JjLJIj j_lil tSjS'j-ll J^isJl Sia-U y> J-vajij i <U5li 
ultra —~JI OljjjJI U .U -— r II OijjaJI jj£-i IJ-$Laj (_j_vajj * j — pI—^> sJlL ultra <Sj^ 

• o-JLrr^ 1 dr* JdJJ-Lij ‘°Lr* £!j 5 or 5 ! ‘-'^ 5 

ol^ut- j| Density gradient centrifuge <l >UudJ Jx^co—; US' 
density gradient iilsSUl <U-I jj Ja—_jJl ^ JjJL*» <y U^U- oLLU ^ ji'jjd 

<_JJLfUj glycerol Jj^.- .1 4 -' j* jj_^L-JI ^JLs^* ^ ol^-Ua.*- Aj»«-jfj Sa-lpLaJL! UUll y 
. e. yjai\ <k^\y. Fractions ol>jiil aj jj j£s m j i UorjjJj Letts' 

j-a-f- oLjJlsM ^^p Lg-»_>«->- >_ia 1 ~ -j<_i (_yJI oUj^jjJ! o3-9 ^yi| (3fl"U JfT 

.J. ./a»i\ (jUi. A-^j^UJI 

UliU ot-iij-Jr ,j> dj£^j i} il f~ U-.S t_~—J If j ij ^JaJI a Jla 

. t yJL^Jl ^ ^ J(_j* ■W’U ^j^-jUI -^Lid ( j-« ajj>- JJLoj Ulus' 

dr* '/° ULdaLj oU , l? ..v ^ ^ ^r* ls 55 ^'^ yUil ^y$ jjl ■ % _ of dr^Uj 

. dUdJI dJj jy* tSJj? 3 cf 5 " e ’ ^Sy^-i ls^I dJ-UU i _ / 3 -^-- ' y ~ 

L^fS">tpj LjjLU= a—>IjjJ oljUS-'i/l ( j_» jJj«J Ig.j »yij ^jSLc USu (jyi*-; aLUll aalil 
1 ^ ■ ■■ tf i L^-1 p ‘*3 >o jlj-C L^jljjLa_* j_fii a Jjb 5 ' -JaL U Jlj 

Jil^p ^ 


Aji -A * A a ,l ~ > t—< ^JjIj^p Ljj^p dr^^ a jjb J-t—• dt oU->| aj-JiiUj 

. AjI .« a *^P dr* l^* 5 -*-* U~*^- J o'J-^rr^li 

: UUJl *ViPj 

^jajdi JjLuJl cJlp! ./a.: 11 a_*ljt .»-Jkl 00 ^ l—-^ij ! *if jl 

# * 

4_jj>-LJI ( j-« A-1 jL5 0 j£j l) 1 viJJi ^i} 4iU>)lbj 4 4—olijJjLl i *y> LJLp Ij-^y 

, Lfi>y--si-J ^ Jd>rJ N (^£1 aLjJ IjjJI 

-IT 



CiLLJI oLuu jyi 


^ jl yjjydl jl iJtlA—«J' sJla ic-ljjJ ^ JL>»; ...ll ^LkJI jly>-l -Llp^ >*j ; l«Jlj 


1 ■ .*L—* 


jjSLi Ol i—?*jj tL-jljj (_£j-L*JI (J-f—' *-£■'jj" 

Uj5o . L—jj ■ fl 11 y» j--S”y yL>- il 4_wjy-jiJI 4j*iL—Jll 

J 1 -* oLL_p £-* y jLkjlJ ydlj tyjy-iJ' ^yy! y" jl_^il^ UU- oLyJi 

jliS^/ 4-^J^ 8 S^Ip 4^JuLl oULJI . Sju^5^jA.I oLcjJ^/ij ^?L«j>-VIj oli-^^JI 

ai* { ^y» iM-Lfc 13 |j . L^j iljXl a -La A*^iJ^ <Ly . »J ^j->- jJ oL**jj-jaJI 

cJlA ^-3 jLajVI y~JL*_» il. « >- cLftjLftj! «J—>-t jt j 2 m — 'i^ > L^ <*1 u . >w-3 

*» 

j_iJ 1 UU ^wL> \ :-— IJ t 4 ^ ,- ^ . ^K j ^s?4^ .. *> tV1 oIj\-a-JI 

oL'LJ! ^jjj_-_aJI a. . L:ii j J. a^s^. S' 4-*£.^L* jJLS"! ^...t w*i lL. j >- a*J^-1j 4 .. Jl^wJI d->lJ L-jJI 


Ji^J JLii t J5UJI oL-UJI J^b >Ty Jlp v^JIj 0^1 J^il jSJj :UJLS 

* * 

cillli' toLJ y yjj-.il' y LJU 'j ^_y ij* 3 ^ Q*-^ ° (_s* yjLrs^' j y 5 jIj j <lji 

iyjj j a 1' <y oLyl' <_£j_ij»«l» ^^Lc- j« ; ^ j—ill I 4 J oa.L-i'Vl kiAJ JlS"j ojljJ-1 4 ^»-j.s Ol Jis-ji 
5^-ji y SiUj^Ty ^t J-^-i tyjj-iJIy-iy <_/*yjj yJ' J^'j^" y' y Sj'yl-'i 
y tjj tiiJ j t A -a i jy^ll 3jljJ-' ilL» y 4 JLJP 5j——<aJ o j \ i 1 j,^.~ — j 4 j^Jj t <(_JLnJI SjljJ-l 
i' oj^j a.. j? i ?*jJJ Sjl jJ~l oL>-jj • *j'olyJ' yjj. 811 jL.--.jl 

■J ^lAJ, ls* ls* o* £^-j ‘J 5 ^*- 1 ' °W^' y u-j^ 1 

« 

aL-aS^SI Jl?-i olyJl Jllp : IajIj 

^jy^-iil ^ Aji, *,a\.\ oLjLjJI ( j-« ^Li-I j., ,/z* ii ^3 Ay^*jy-jjJI oIjL*Jj>JJ 

6 

y«j {4—J-l 4—JUi—' y 4 —jLp Ijjj>. j-« jLS” lilSJLS la.^j y j-^-x-i ilLi-' aJlft y 

tPolyphenol i-_c-jy-^ oLl,jJ-I ^ yjj J fli-l J^a_^l y JU>-yJ yll jljil 
Sodium diethyl dithiocarbamate LjJj-x-i^ Jll^l ySo: «Iaj oxidase 

olijy^-l ^U-l J . „a ,J1 y jjil Nuclease (<-_p|y L y. dJLiJLS'J c jiy . , . 'I y-5"yj 


^Jj Bentonite 3 jU 4 iU>U syt y J-LLJI ti-^jj-iil 


-CiLuJI oLuj 

. RNAase 

t 

•Xajj . A. l .i. ' ■ 7 i!jll it a„i». ; .,J Ip A.JL:: 11 4_j_uUil aJL j^ai\ i— s>j : 

jUals-I Mj ajLLj^JUij >vj c5jU_^JI A—aajJI A_jLa_e- 

J^ . o1jLjl>- 1 a JL*j L$_a* -LS^LlJ LaaSsJj t ajli-JI a JUfe -LS"LlU j yu> i_3LS" 

olij^4-l [►«- _nr^- <y-^£ cS}^^ 

(jjii.ia-i» ijjrjj < olijj_4“l Jj>-Ij £jj Jj-j-j ^j-a^_J a J_>-lj c-——■y <»Jaij Jj-=rjj 

SjULJl! A o 4II ^yijLvaji-l clj^Laj ,jvPjj LS^ JAs 

Electrophoresis a^Vj^^J! 5jt < >0 j jUL c t_$jLo~> < xJI ^^ ^ !l 

• (j-jLrr^' cT- 5 ^^ J^-^" ' 

^gj> . .]a» ^-jt->»jJLi ^_il_J«i jl. : j-^ti JL->«_i-J L*-5” 

: (jA ^ ajUJl A^ji ^LS ^ lS^-VI J^aJI y>j <.^jj^\ 

. Immunochemical methods jt Constant solubility test 



CilajJt CiLui 


Jl-iL-JI J I—I ill 

OLjJl 4 -JL^.JnJIj !<■»; ;l?!l jfi \jjM 

PHYSICAL AND CHEMICAL PROPERTIES 
OF PLANT VIRUSES 

PHYSICAL PROPERTIES OF VIRUSES : j-j^iU ^.hll j±\ : Vji 
: Shape and size of viruses - S 

^w»jt JJLlj y-Syj ^j ^ cr"j 

iiJJi JLaj fL»JL*Jl IL$ y-Af jLi-jJ! —w« L)l l j 5L^3jjLajj 

jl l^jl^i'l t_. ■ ~>- Lg-^j jj (j-^A 3 ijJs ilJli jJ IoL>->jj-jLSI JLj jl^ 

T «<1 — ^ tj < /2 i i ■ ' % wi P*«_Z—«>l — t - a < * j Q—'“ J ' *~' 1 • 

^1 jjJaJI J-y..:,.>.1 — a ~. ■ H (jj-> 4-*_i <11 

. — (. j Jail l- ~la all 

i_jJ (*-ai <j-» Iujj ^ 

* 

I^a-JLS~ 1 5jJl5 i^w-° -iJLj^ . ^Ldju- ^ l tO 1 <%->«->-^ 

* 

IwL_>- 4_a a-^j AjLs^aAl L^UM ju>- ^pL^j >—M . 7 , ‘T'L 

J_>-l J* J* *-*y*-* l - g t, jj^ L ^JJL* Y * — ^ * J>j 

. AaJjL^I AjU_>- 

Shape of Virus ^ 

AjL^JJ OIjLjJI 4—>T "il Jj 

jlS"* L» . 4 -o^JLwJI oIjL-JI ^p>-b ^ 

aJJ ^ <Cli (. Ajj jl <Lj j../ag- jl A-JL_lii 4 -JlA-Ij f.i^N-1 

^ io- 



- CtUfjJI CiLuj jj-ii 


oLjLjJI ^..cp y 3aj_>-jll oLtyM tl)T Rijkov i_jj-Ty«j j ^: p! ^os ^Lp yj 

j» *> 

(Virus spores ^ly) ^Jlp jiLI yjydli LjL^S" yiilj ijUail 

• Olijy pUJLxJl y a^P Lf-lp Jj-Lslj 

Size of Virus -.yjyiJl ^ 

* * 

SJjlSIj l j-> T! jLftil aJiA y jloj . U-j i_juLj>«u oLtjy- Ut 

V| i 4 ^ . ■■-? a aljl)j - - .-? >r 11 yjydX-i*V1 l_JJj y_^_lLj ajiy>-t-Ll jy—iJI 4,ja . *!yj 

jyiaAj L* ojLp 4jt i i)lj ji yjy-aJI I JL& yP d)yL>-LJI iydXj L» JUp 4ji 
a~ijC yijj-jjJI oLi-jj-j►- list dr* dAb ‘ yjj^ 11 tr^ 

. a.. _JL. JLU y L-T yj 4.;..—;.!L) 

j-tr^- (jJi iSj-»-i Lc.j -^'b' yir^' djlijy ^ Cji b-=J' 

yj^-jLJI j -i > .»J *ii U ^yip aj^Lp OLl£jy4“ j—ixj y/* lii-Sj yj Uj lu L ojl 

Ol-Ly>- y JO-P _ r -_S'l Jif (^jjt yLftil d)f tL>L^_JI yu^ <^1j 1 JL-^J . iLSi y jj! y 
J-Sv ' . — jjy y . t - S ' -LJj . A_aLp A_a_^aj yj^, .-fljl yjy <-» J I 

laJiCio J ±±jJ- oL-jj-iJl y ^iS' uL--ar d)i (i <\ 1 • ) Protcenko & Legonkova 
oLa-. ■- -> -j ( d)l>--iJl kiJdjy yjj-s-* OL*-»-*«-sc 4-jjdiL» ^Lo-Pj t AjjIjcJI y 

aa«pLw^-* d)j^^ a*X-pLfc*^ d)ji-A ( ^ t jl . /a II y ^ ■ I I 5j a ^ 

yy yp 4-sibJl X?-l_jJI yj^yJI oL^ JyL> y jw»1j t3y J - J rjt! ^ J-’rjj ‘ jJ' 

. i.i v w d)jJ jl I ft. 1 a 1 ..a r ^ a—ai »,aail ^ ■ — iJ1 

* * f 

$ I j-~i% Li“>Lia>-l t_ailju-j oL^jj^-eJl CjLSjJ->- jt O l » ^ « q - yLi^* 

y lS ^ J ' LL t_r*-J <■ r^y^ 3 ^ V LsyUi d)'-i--jjl yijj_ / $Lj yjy 

T « • d)L>-jJI yjj-y CjLijy;- fti-Ujai' ,yL>jjlj i • LftyJaJ j*JaL*JaJI 0 L 4 J 

djla yiiJ I jlyj-vS>l yjy»j . _y yJlj o * • 4jlijy- Jylai j^j^iaUaJI X yJj-3 L«1 <yyjjlj 
. y_w»yjlj o • » « i 1 .-.Jl \a.]a yj ^jj-z-i \a..^.i~ J jj a 1 .1 t j jjb i \ o « a—j Ja-jM 

. oLjJt U^*- 3 - y'k«-“j usy 


■ ^ n 



CjLvjJI oLujjj-ii 


3jJLL» oLJI joju oLijj-*- l _ r —iLL-»j j£_i: ( \ 

. o >jj£~A\ JUjc— ili 


«) J> 


Isjj-' |*^- j*»'-i* 


U*J 

nr* x 

Lfj-^P 

j£~J\ i>_. ■■✓>» ithjy 

YA- X ^ 0 

LS_^aP 

l)L>*»L11 stXijy* 

YA* X > 0 

tjj~ae- 

Y /jM"' ^jj* 

0. . X \ . 

iSy** 

^IkJI X 

r* < x 0. 

[£yja* 

Ul^a ■ 1 1 jS>-^> Vl 

V 0 X Yo 

t£y-a* 

ck*^ iiUj>* 

0. . . X u 


aj_J' .kj^ 

U 


^ iLiJU-l ha;H 

Y* 


C^JJ yi^VI iLj^l 

Yo 


u^uu ib jjii 

r* 



i* 

<Si/ 

pJ-Udljjj* 

to 


\ / *.iAj jj^ 


: 5 jl^Lt jj^ jUI 4 J 0 ULJ OlUii Siaij - \ 

Thermal Inactivation Point 


aJL>- c-~*JLjj 4 OL?^j J-j 4_JLkJI 5jl^J-I j l ^ 111j_P g-jLi- OL^Jjp^aJI jJ 

* 4 4 

Om JL^P 0j— jtj Oli-jJI liJj jj-* *i -LLij lj~5" IjjJ J. ./am II 

tpH 5.5 i^jJI OLT la) L*l t pH7 J* J^ji\ OLS" lil jiUj ^p 5jlL f °Vo JLp 

. j-Lp f o ^ »jl^P L. Ii| 0 Ji ii ■> 

0j11^-1 A_>- >3 ^ ^P 0 jl*P J L LgJsLjLj 4 si 2 : i l Q -- > L^_*3 4jLLz_^1 J-y^ J 

. ^ SjL^s^/I ^1p *<JjJl 5 JLftJ ^JbP ^ 1 

* * * 

j-jjtdl p-^jj tL~j*jj-U Ijjt! ijljJ-l oWjJ ^UjjL; oL>-jJI 5^ • a » 










---- CilaJJI CiLmjjji 

SjI \y>- Aj*-jXj yli Ljli-jJI . (Jjli.5 \ • »jJ, ^ ^TT Aa^jj 

AjaL. t -. ' i l)IjL-4J <]ojli jt (jv?- ^ y ... — . < j_j jfc aJ (,._^. CjjJUij ^ • 9-li ^ O • JL^_P (jJ&J 

u-jjr* jy L* jr'j - f°A • ^y 

* f ^ ^ <jl Jjjj <JaAj 4 4-L^JI JLiuf- 

Freezing : -1* 

»j JLi .JJLi L^.'.o 1 4, ./a a SjI jJ-l J . jL all oLJ! j. . 4 ^ ( J-*j-«Xj 

aj-& ^JJL_.• I3jj — ol—i^-jjJI aXA ^Lp ^_f $ J- : a ^ a j . a ; il 

. LgJ j-jj L^XajIjLa 4a»-j.a j- 4 ^ji 4JU.5 I^^LaI ji 4«Ji ill 

lJL>- jJI lilajj- 4 j^- j a I ( _jA_Jl J . .,a .*»^jdLi . C J— itj <. H A_> JJjj- jII Ja..ajJLij 

1 . a 4 . 1. .> P X. 4 13^ X^Aj AJL^Jj tpH 7.0 ,'y> .*ij\\ .A . . * . J^Avj 



. ( _jV1aL>- Ja —j 


-L/Lij 


Hydration : uM- 9 ^ -i 

I jt AjLnaJLI Aj> « .. '1 ■ j . i : 1L. a_p* .■ a 1 AXil.jJI . a il ^ lb 

-4>«JLil ^LaI AjU iAjL-jj AJL^jLLs J.., a ~..j (_jJJI ijbUjJI ilXijj-* ! jAjj_J ^yX»- 



jj ij 1 A^>-jj ^Pj —j ^-;Ls<aII C — i-C-Pr La aJsLXj ^ Ifrjj- 

u la a " ■{- j? A^LiLlll Cj L»*j^..- i 1J /^Sv-C ^JlJ Xj aj jJt l)^ 1 
A«_flJJ-l ^ A. ^ -) *—J L^aI a-L& ^-AJ . Ajl*^J LCj jt C j ^ .a t 4^ . j. j 

.^JaUaJl X djLi-jJI ^ 

Effect of Ultraviolet: ( c-Jj-3l J ji j-ib -0 

i^LLJI I JLa jlJLfij pijj 4 lL-—JIL^ i? j_lp 4 -p ^ .— j .Li» o " oLa^j^jlSI 
tOU>-ilil^j 4 Sijjl 4 ) 3 aajI^j ^yaT C ixi i/I oAa — Oj| j^ w c> ^ JLL* Y *\ * 4 -^ry* -UP 

-bjj 4_bj)aJI oL>*jil L*{ — -if Lu ^ylp ji j-^tj oli 4 jJ-ii ^ y-^a3 VI 

4)^ aa<I jj L^_tLJujJ S-biLiJI c-jL^jj-j-AJI is A: ^-j ccJu-jw? La^Jtj jLi y* * • 



CAaj-ll OLuj Jjai 


. litS" 4 ■» ; . ,UII ./> I y>^> C-,. 1 y±i\ jii^/l 

LjJ a jju 1)1 ij^^L <—■; I j —jl *o i?L-: 1 aJjLaJI i^L»jj--a II 

L> IjJ V JaLijJI SJj-f-j — ji'l c. _»..,.a I i 4 j\ ./all 4j>«^J i! O-si?_^P Lj IjJ (\_g_O j—>■ 

. ^JjIkJI .»i LlA>- jL>- oI—jj-aII c—ilS -- 

..raJI tj j j )&,1 V 1)1 t^ j j —. fl ' t 4_jjj_JaJI OcJ<^/l i_ji 1 : > «j 

oUjJ-*- jlijJ t4_i-_3i V < yij-a^j jJ_L> C—5jJI jinu jjj-4 JLj«j taiL—• 

j ..Pali iUI —aIj . JJa—> LaJL*j 4_pl— aJ_L j— jLzJI j j*j < oL^j^—jLil 

. ai-jj ^ o —^ . ajl 

Pressure: JaA-^11 —*1 

*> 

tiJLjj^* 4 ^UJl JaJwaJI C—^- L~-J 5 j-y^ ^ g la j ^ajo 

* * 

l Loj c,Lg-o-j^i? IjL^j» jj>- o • • * * ^ j& L* 1^1 j - ^ • 11 ^ y ??jil oL>-jJi 

. i_yr o • • * r * * • iaA-> jJi 

Ageing : ixi^ o*U —V 

Sjljji-l 4 j>-jJ (jJLp iljj L« IjI (L^jjJJ 4jl- qH oLiL_JI j‘‘A& ,j4•'—^ 

. C-lj-J-il (j^> « S ' I (J-o-P t JjJI L$J i j->“jil jljJJ jL—«J 4_»^—ij (iJJjj t4jjL«JI 

jl yj> j . ./a * 11 ._a-_I L» Ijl aJ-L/j 2JL»«j 4-S' f-ljS-; oJl> JJ 

* * * 

0U--UI vLi-j jj-* ^*oj . Ij^—Li'jtiJ-l L$JgL^jJ <]aiV>- LjjLLj Sju* ^3 oL—■j^-iil 

JlA^- j^JsL>JaJI (_r*Jlrr® '■■ o .- i -ii * H ^ ‘4 Xj_j^ l ■ : • •< <ljy~>*-> la a :.,>.-i 

. t^>lpl— «-jl 


Dilution end point r^JlgJl cA-i^Jl ikii - A 


tkL; (Ji_jj*ji 5^-jj jjjij i t; < jaJ-\ jsi 

t4_*lil-l ^y»JLj U*J j - ^ ‘ 1 4,L f 1 4_>i—JJ Li»j tOjj-O-fl 4jl-ytaVl ^ ~ 

m- 



-CiUjJI CiLui jjoA 

■ 4—L^-l JLi ^yili ^ j*jj*JiS\ tOL-jj^* J-LP ic T-P 4_j\—^ aVl ■ a >j* « 


J-jLjjJI i_JujL>«i!l 4 la a ;; JjLv’j tl^JLaxj'V La Jby ^yill 4 -^rjl Jj 

. Dilution end point 

Chemical properties of Virus : ^1 j-M : Ljtf 

s-s-y- > 

jt ^j ■ j—•* 1 * o ' ■ - > j^-»Jl 1 ■ -* j 1 ^ ^ —11 1 L j ' 4 1 - ■ *»'jj ^ j- j j ^ 4 " 

.Jj^£)l 

i LjU-Xl 1 U tt i T 

U-^J <c«"jLr^' y_^ J_aIa15' ^ 

: JJU 4Jj JL^-I <JjJaJl cJUjcl^I : j_aU ^jL»_5Jl jj j^iil — V 

Electrophoresis ( _ r -^jjjjjsS^VI -t 
ia—-j ^yi ii-ft Lfjj t ^ylLj-f-S" JU«^> _yi oliij4-i migration ay>»-a ^L-t ^ylp ^ 

4_l 5”L—• ^ -a . ' ) jt <—— it . —]' i-—Ja-flJ! oLijj-J-l j' plj->- ■ Ojj lT^ iJ^—“ 

4-^—iJ'j f-(Jj^-\ J^-LJ l-fl-Js ( J-fl-J- C~5j 4_TJ-J-I 4_jL— ^“J »\-£\ jja_Ljj ) 

, Ja—* jU pH 4aj-^.3j L^_t jjj 4ja—«I ^j LJjJ^l 4 —jLj 

^yi J—pL—. Jj ^yi aJj_^-jit 4 a 1; <^l Ol—tjj-J-l ^.<a > ^yij 4_ja_t^iaJI a-La (_J.ijjj 

Chromatography : ^s!yr jjl*jj^Jt - o 

JL>t4 I oLljj-^-'j 4-A—•Vi ^yaLs-s-Vlj oLojjj-ji' 4^"j->- . a~ 4_aj^)ail aJLaj 

Jl jjlJ— ^ eJ-<^t ^yi jt I Jjj (_yU oL^yol' ei-a 'ey 

J-Aii ia. Paper chromatography JjjJI JL-jcoI jt -l >-jj tDiatomacoaus earth 



OLjoJI CiLuiJ yfi __ 

cr* ^JoyJj-J' J^.j Juj-xJj 

^AJ (_£ JJI t 4-7_jl_g_j y ^3 -J jj (ijJ JiJy-> ^yLp ^yJ—-A VI ^/a - J-l J?^L>a.o, 1 ?' ^jL* J ^Jl>*A 

. fill jjLp (_$j^aS' yj Jl* ^ »jjJj 

Ct5 ^vi ^ oiJLLJI ^ ^J! *1 ^jJI J ^.JlII Ijl^.j 

i^wi jjJf iSjj *-»■* j^J <LaJbJau* jI*-j1 i_u_LU <\a.*\jj 4jJLiil ^isL>_>-VI jJ-*-^ 

a^.J ‘*^1 L-j Lf 5 ^ 4jjLL« ;^£j ./a w II c_—J -iAl ^ L^jLji 4-*-j*5 5 

^-iJl t4_ v tpL>- oLjU^T JL^aJL^Lj ^ y l^^Vl ^ ^ A - o *^ -l La JLlP i ^ 1 ^-lil A^JL^wlil A,ta_fl_*J 1 .Aa; 

0 

A_fl_jl_^-*JI l Z 3 ^ L^_LpLfl_ii Lj*.«■ > 

-lp^Jl>«— 1 • 3-5^JJ !—*_>-VI Aj -L^ <ljL> .. La-Llp- 4 >r .j.«.*%fi 

^ a-IL*. * . ; ... J (j^J 14.■ : j -V' < _ f is L»_^- ^yi p lj-^»L5 ^yilj^-jjL-jjSLSI ( JJl>tJ1 

. Moleciules ^ i^ ^1 y \ Uh yuj Jjp 

4jlL t?u» 4jjjJaj <lJI J iyfijl\ il^11 i^UjAjj jL^a JuJS-j J ^ J ^<LflJjij — _?- 

^jjLalj t Paper electrophoresis ^—jjjijy^JVl Jjj JUjc-^I ^t. 

—Jl L$Ajl_gJ UjiJ £y-^jj aJjJ J>I ij \ai ^-J?y WrJj 

. l jj-iajoJI |Jy LasI oLiJ^-^ ^ j - j j J-^ u j . jl^JI ^a-n.^.-oj 


OLfl-^JI ^ya*; ^yi AaLJ^I olijy>«U 5(—-; <jj .^wJI CjLj JUI jJUi -L*j 

. (j«JI... JjjJI t <uj^juJI ^ 

Chromatography Jl* lf~uJ Columun Chromatography LL>J& 

Suitable a • • » j l^wL- a .,^ t^ ^y!-^ lS y- ^-i ^ y^-E* Cj\mXjyj^-\ 5^->ia ls^J 

i_^J ^Jl U5L*_;5L!I oly^-A^JI tjLju" L absorbent 

cLJl ^yij . a-^>L»- <l> . , /3 * (J-®-"'^ (^i jj 

. Js<jAjJlliil jljil ^-Jalj-* J Jl£ ^-a>wJ1 


-oUjJI c»Li*ijjjJ 

jXilj oLj jjJi Colour tests : j *jUI oljL^-l - t 

: 4 jL £"jaj yiJ! yp iJ-LOJ tilii 

Peptide oIjl-^; . Jl JaJ jy yL-*- j-*j Bieuret reaction c-jjj-jj jl , : ■>-! ~ ‘ 

7.) • yVy ') 0 cr 1 ! CT^ ^ *>® Linkage 

oLijJ_ jX?w» /^ JLlJI jt ■>|*-5 ^j-oj-«aJI JU-TjjJbt 
. 4-;a j dajlj jy>-j ^yJLf- J-Aj IJl* jli •- a' .,,i Jjjt jjJ olili 

^ 0jlw* J_j-L>^> <_Xy-,j Tyrosine Jl yp olx5Ji y»j Melon test ojJLy JpUj - 

^L1 »a_p J^Lp- Ji jvJ t$L» ^ lLLjJuJI ^ya^L*- ’/£ • t-iSy- ^ 

upL* y* -i (►J iJ#Uij -£-J.y pJ J-jjJI 

, ( yj_ jrt jiJI j yt-j ^jLe- Jjj jJLii jli JjL l)jL lili ‘yj-L- 

jj> Ty~< \ lJI oljj . ftjjjXil y ,_iJu-£jl y>j tMolish test jL^-' -_>- 

^yip JsLip-b y-jyi J^L>v< y dX~-ijS y^>- 

UH 4^4-U- j . ^yiL* (U-P- (_jS ~rlJ jJ-jJi ^ t,— *ji J J 

• l/JL^ 1 

yjjy-iJl j^Lt aljll yjtj: LJU 

yjj ^yjl JjJlI 1 j • ■ * j t ll JyuLa JlJaJ ^ylp a j-Uj 1 l_p 4 jjIa-*^JI J^Jkl j^iS' 

^jaj jAS-i . (_£jl jtl < y J Si j-iil ypL»j>- }[1j 4 1. a S il jjLull * (jO 

CjLlp^jJ jJJ-Lf ^jj ■> a il j-JL Ajy> JjUj Jjj-^ 7® ~ T y'j j . ai l 

* <ji^--Jl Xl*djy® j j ja o *T i 

C 5 ^ oVLU yapu ^yj j-bLJIj ^yip H 2 0 2 j-U-fc-Jb.jyiJI y_Jj 

lIIj jj^® ^jL* jJL*J j-ftJI L1 jj_^- 0^5sj 

. Ljyp- 4I9LU 4 jJj Jy*-»i oLp--J 1 

(Sj -Li J4 frLJl « jl_p-jjl XL jj—* ; 9 (.s^ J—JLjJI Jip-yi 

-)0T 



, till ^ L* 4 _bLu ^jh^j+aW illA-l 0 -La tAlkalization 

OLi 4 JLJ-I flJjh 4j1 ::II ®-L& l5 -1-p ^ IV ^.. /a > - JlJL!j 

* 

• -t-Jtll lJa^jj^ Uj JaLlU-JI 

✓ 

^jyjj-JL) ^TJj| Ja. ; j jZS\ Ljljl y-~o I JlA ^JlP ia * til ^jLJIj 

* 

1 JB 4 A >%j frlijf {JjJLJi 1 oL> c-jil ^3 ^jajlXLPj 4 la «to ^---P j-* 

. ^ j^-jlLS JaLiuJI ^^a- 3 frlib J^JL*M 

i» 

^rpL <lLsL»jjI aJL*- iiiJ-i-1 t<l)t>-Ji-)l tiJjJy yp Jil ^j—faLJ slJI X yj^—s 

t< j\Jjj.jLl kJ-ia>*j kUjJI jJj£, 4J^Jj t Jaat ytij'V jjv—ijjJI 


ayjil 4-iJLLiM il^il ^J-a-P C-jU J-?-lj j: 1 **' JLa^y "V 4jL JjJLlt y^_C 1 j_& y« 

y* ya l >. ■ . —l I yJOl ijJJi ( jl-P (_}-—<* 4 ** kljl—-<J j——*-M 

y_jjW 4.— a\ oiyi hDLj-jlJI 'jjj-i -> isLiJ ^Ip Sj-io y_$j Phytolaca esculenta 


kt.. >• Ol .i fj l -i nJ: —A Lj ty>-jj Jb VI uljlljjt y*.£y i jLe- a J..-, ' y « aJI JaljLj 

Ja jljj LfL>Lu j_Li £• t( _ s JL^tj pHIO jcj^ oL^L^tUJ aggregation kl> j^j 

* 

Li^tjL>-! Ja--jU 4 a l :< M <yL—-y^—aJI 4 -«jLS- a ,_isi7 >«j . pH8 a^-p i2j Jk>*j d-Jy-jtjJ! 

kiLljj-. (J-Jj-J 1*1 cpH 4,3 Jii Ja-j ,y 5_LT u -Js>UaJl Xyj^ ^Ll. iylfc 

,pH2 t y 4-jli Jjti-jJI 


j-f Jaj 4jli oLv-JllI OljLj (_>j JkP Jllo ta— j, :ll _L>u 4-L»\. —: 1 oJI fa j: ■>. j 

yjj-j jJI yP OljLjJI a JLft ^y JjyJlj y l^Liil y« a II (Jy-ij Vj tijLvaVl yljam L^-.-jp 

4_Pj_«^>»—«J y— ^S”J 2/1 <-Py->^ ji-i Jj—“31 (j-^i. L?-:-*" ^ (J^ - 

* * * 

5-Py-^-* ,y p|j->-l y3-*J liJUJuS"j (yy—jiJI JaLikj y L»—ijji OL-aJj ^-. ■- ‘T y^^Jl 
yplyi- JS - JyJiJ 8 J-L>»j yj^-jLlJ yrjJy-JI i__5yJI jl jLypl a^- ■uy'^' 

, ..jail 4— -S’yj A-j L . -> . < Jt 4jIj^L* 


OUJI oLu j j^ii 

# 

fc/j^' t/ 5 ' -p" : ^b 

kiJLIJL! Oj^j c jl_j-J- jL>- O : j > • lij jljil ^^Ip 1 4, 0.1^ jjJJaJ 
4_. ..»j -il j-“ tiJJJ l 5" iiLjij . ^^pLij l ^ «/« Jjj- jJI 4 . fl - yj L$J ajil .,ra< ^L-wj-1 0 

5jUi» ^j£j \$ - .i i , s > , jj > i(^y« ^ybj 4 Haptens jt ^-p (jv^r*-—-^ 

ij if I ~L^9 C-J 4 aiLill ^L-o»-VI £» ( JpLij J^j-jJI l ^ : < C -C , 2 ^Jj t Olj-J-1 

L5 ip iJyj^Jj-JS'j-J, Ljl—Jj-iil 4 4_^ t5 p:t ^jA CjLlJjLtJIj 

* 

. oL»«-Xj1 L^ijt liJj 4(jyj^ 


(jjujLuxJl cjLJI 

iiiLJJL iLs^Lc 

RELATION BETWEEN 
THE VIRUS AND PLANT HOST. 





CiLjJI tliLuijj-ii 


JgUI J=^JI 


JJUJi J>b fljLiijlj 4jLc-Uajj JjPi 

Invasion, replication and Spread of Virus in the Plant host 

^jJ-P ipjjj: -kLa-0>-MJ 3 JLj jl a o5U L-ij*-i c 5j O^ jL*M ^-£-jjl 

ilJLIJuj 4 oL^a^U JADl JJIaJI $ j?? yi <Ja —j j^ * a ^ 3l— j>- ij| 4—ploa 4 —jIJLp 4 ——j 

. ,Jjti»il 4 jjL-^ 4—Loiaj ol i pL<jj.all Oli 


tjijb oL-JI oi—* jj—-.a I -i.$ Otj-—-i-lj Ql .-i^/l ol——j^-—3 ^yuoj 

<jl—^sL-S" y^_laj L* L-oJlj oL—Jl Sjl—ysJ oj il j^-4“l i3^ j* 3 Cj^" “'-hI-^JI J yj >-.J 

CjL^pVt ^-LtLSI ^Jj jia j-P jl jj-LJI ijjjia ( j_P ,J-iLj! o'i/l-a- Jj>-jj j*J 11} 44-a-_^>- 

olj-i-A-l SjJjj jt l-- <j-P 4-^-UJI ^jj^M (Jj jJa ^yp ol—Jl jj^jj-J-SI j JJ-Jbj 

ySj~* ( 3 - 1 -wjr p_LJ( ol—-Jl -Op L^l . Jj_aLi-LS" -j ol~—) (Jj J& jj-P jl 4_JL>JJ 

jj-i-JI Jjj]s> jP jl (VljO-Jl Jdj-is lj*Ai-l UH oUL-il ^ ^jj-JJl JLJjj jl ^jj-Jil 

. 4jL/>VI ^ ^li 

! Ol—Jl ifrljj 


Ol -1>4-plwa j_/T J-*-*ll oLJI <pljj Or^-J 

* 

»Lp- ^ J—P ^ 4A_>-j^^l U^LiM olo^ jC 'V ^-X_j>- IwL_>- AjL-_$.i ^6-Lfc L) 

aj jl JLJIj <ijjil Jijw-wJl ^uja jj o-i-ft . (_£j J_*JI 

SvU- tCjj cL l)AJL- j-ft ^-lp LpjJ 4j_^> ■>- 4 ]t7 ,la ; •* SJLpLs ^L^jJI 

Carborandum 3Jjt ^Ul ^jl Jha ^Uj <i>l jl?-I ^ SoLpL-^U 
^tja^ oLjJi >- *iJLii> ^i-j ; <JjjJi }a <* l rs 6 j- ? '—Al a-jjl jl 

. c-*L-iL< oLj jy^aju 4_LL—a J:LiJI jl jjiajaJi ^y> 4jvla-sj 4ijjJl 

0 

tj'Jjr?* jt-* 3 a—> 4ia-«ljj L-r_^ l g i_o 'i Oir (jOll ol—•j_ <r -ail ^yuuj 

, 3^—<i_-<aJI j^4^l oJLP-L— 11 -iljll l.I^- k- 7,,.^1 U> Ij] i a ') ^ — II ^y> *a\ i U U ; U 

l 0 V- 



- CitoaJI CjLuj 

: oLj itjjjs jLij Jo .iJLftj 

oLjj ( Jj»_*JI jjlpj t ajj ,<jII oLJ ^ 

'-‘W 3 - is^-i Ot lii-ijl ioL ^ ^ ^j>» ^ 

JjL^lj ^jj^-aJI jLS" lit L» o^L>- j*-xj Ol (j/^L 4 j i ' n -^ oLj ^Jj 

jli 4 Ja-aJ Olj-iJ-l 4ja^il jj ( J-a ~; ., j <UL>- L*i j_ ■/»« 11 < <]a->ljj 

jt ^, 5 1 -^ oL*j ^Js- i-A - o a oLJ tj-5r*j /» • » Ia. ~J I aJi^Ijj tSj^>i ut J-.j 

ipijj i_5^ JLi-1 j-* U-f J'j-?- -/! J 3 *- 1 . (_s-*_) ■ a a : li i olj-i*->- JLo « : ,.<L 

1 $ •< > j«-5 tjLi-j oljLj ^^ — H {j* ajl j| (_$* ^1 OU-jJI ilXiJ_y 

^ip a 1 A i <T L oL^Jl (J^L>- j ~ l > j jJ i <jj •iil ^zj^-aJIj 

OL^-jJI 4..—■ ., ia~ il>t JiS- ojjLS oL^- a it JjT jj-J (j-^J • oLJI ,j-* dj-a»- (.$1 ^ 
s.L£ l g .a ajj tLjJLi-ljlj ylSlij Aj ^Li- Jj^p Aj 4 aL>-1j_i J L5\^J j 

ijtjj^-ii] J\£xi V oj^JlS" J! j->-1 ,_yi ail L»_S" tajj^_v5> Aj -U£ 0 °*".' I j Aplj^jl 

jJLijjj c. La ) aljj»-i ,jAiAj Ou«ji Jj 4 ( JjL*JI ^ .. ■» ■ e.ljj>4 

. a^/» *.. 14_L*-£”tj p..- ■>- ji oLa cJ‘ L ^~ 

IJLjaj kJjJai\ bJlA l.;« •■‘j a iJ j^jj«JL 1 f.Lia-pVI oL-jj—ill ^ Apljj dr^ ! - ^ 

S_LjjiaJI sJia 4 Cultivation Of Virus in Tissue o^jVI ,y ip\jj 

* 

. oAj-J! f.y^- ^ Lj Jaj s JLA 

: L fjjJd\ i^flPUaj 

pj jS^Jj . JjLaJI aj_p -2 j j j*x % J' i_apL.< 3 i j 

C-ja^-jj U_aJj (d)Li“Aj| ijjj-i J oL3L»iil {j* iZ'J -5 4A_apL^iaj 

* 

iil-Lk ^ ^ - ^ _Pj t_o p\ «/a j ^9 pi ~ 

i Loj^^ 

: Vegetative Phase cijl j^kJl: 'ij! 
JjliJI ^LaJI ^jJLP <^r*j 4 »pLu- \ — ^ L^_>- ^j j -a fl .!l Jj_>-JLj 




■".I < \ II oLui j jOJ___ 

tllljj tO-jliil jjiaJI 1 J jLl L j Ia-L«j cOlpL* \ • — ^ jj-o (jJ! -LUj 

.Coukhov & Kapitza (1956) <_...,>- lj\ I^J-I <^>jjb ^ 

JJJaJI Jl a i» 7 , .*L< sAj-Lsf- oUL-j AjL-**»I 5j. 1 t II aJ O*.*_jJI lajb j ^ __ a .. l ij 

5jL» aJL>- «~:ll kl-Li-fj J »*> j «A »*» ^8 J ajI #j}Lp ijA -*JJ o.sUji11 

t^JaJI AjjJLsM Obi-Ail (jljjf Ja.fi.>- A_^P Ajf j^iaJ A-»ljJ t t ysJ-l 

^j^Jj i_i-pl ..a : > j j - y .i i ' I OLi i9jl^j»JJ 4_»jLiil oV*)^ .-II ( ) A_ » - fc' j-* 

Ol.,4 *T i_ij^JaJI »JLft . s a_>-jAj ( JjL> jf C—>IaJI jjlaII aJI e til 

a-^Lj* Jl y>A ^ JljjVI £~pj Aipj . (jljjVl bObi- ^ ij“jj I l£ j-J*jbl j_?JaJf dr* ® t^ 

* 0 

. Vy^u Sjl* pjo jj .JaJt I J-$J JULi/Jl jl* ^ T A JIaij^U 

^ylp lIoLpL-l* — Y 5*li ^j*Jj- *J l iJ ^ 11 1 g ■ ♦ r3 >■ iJL>* 

. <_£j -L*Ji JjliJl 5 j-t^ j 4 fc“> > 5jlj->- 

» 

Dormant Phase : ojUJI j^kll: LjU 

beJj (J-A^-I j_Jal! Ja—jJI A4(.0b» ^-L«J Aj^-ij y^4 b<-^ Jj s^l '‘-Ji i^^ij 

. (Jj-i ijLl j^yJaJI »L^I ^yl^lJI ,j^ u *jjya}\ jl^4^4.1 jjJI (^jjl -UJI JjLlil ^1 jj 

^fjj^A^ t^ftpLvij J-i^J tC?J-L*JI 4_fl_v« l^J OUjJ^«- 5 jLyf- j_yiaJI l-i-A (ji ^j-Jj^aJIj 

Of i —(l^ < ‘- , ajL^ L$J <-xj1j olijjjf ^j 7 i . ii » / a—j^ jj a_Jl<>_p 

Oi-fjLHj RNA, DNA (JJjl 4» csjjj (jJ-^ lSj^-^. 

Js-4.3 A_J a jj JaLio <^1 (jljc- (jyjj—Jl Of i—j^Jj — ( ^j J _ i _aJI 

. oljJI tljJ- 0 -*^ ^jf j^J^J iOaI Ji»-j 

^Lj| l—^IP t _j^Jlj t^jJLxJI i0alJ_3-| 9jJ_S (_Jj-^-VI A_^J-I ^ya^k-i-l L»J 

^LljV (_f^0 ^Jljj^l Ol^j J- x J .! <jf Id ^Jj . J-^sVL) A ^.,;.tl A 4 .fjj-yi klaljLlJj^ 

# 

^ Jjjt—Jil yb DNA c> it«_9- 0" |»-PJj . l-Oa-jf Jyjj-f U^J t JaJ-» A..> -i . i 

A A m * W P oL-j^-AJI Of VJ (OUl^-J-lj ^bLJI ^1 Ijit J53 i-il^l ^L-^Uil 



- CiUjJI CiUu 

. XZ\jji\ Ol. jlA\ J DNA jl RNA 

(jLq^AjL-^L tJT* RNA siIj-JI jSa >- Jl—fljj 

.X i«_it (JLoJCL^Ij I.^3JjZ^S^\ iwJ^Ss— 

t jli-jdl viX.ljj- ^ RNA Gierer Schramm (1956) jw»jl J-ij 

.jjyj^JI <_jLp ^ylf- sjJJLil *J lilt -Csrjj (^1 !■«-“>■ 

uyjst £-« OU-jJI ^ >j-J^ J°-*^>- JaJLi- ^ Frankel Conrat (1957) 

^ y a.o- ^ -1 \ j:« flij-*-Ul 4j*^ JJ AjL^JI jJbUa* jl JLsf jj 4<u t yL*-j Hjj -*-1 ii^L— 

: (_y^' J J* ^ ‘ 


SjLp^I jJhUaA 

j—« 

- Jl t>- 1 

Symptoms 

Protein 

RNA 

VIRUS 

lL-LjIJj—« o*3j —:—*-J *-A—- 3 ^ j> Ua-« 

TMV 



oUjJI 

HR JJ^L, 

TMV 

OU--CI eJjlj y u-jy 

—;—ii t 5y*Ui/« 


TMV 

+ HR 6U--U1 

TMV jU-jJI 

TMV oU-jJI 



HR oUtf^/l j^Uo* 


HR 

TMV + HRiJy- 


4-jIjjJI oL* jLha 11 J^U-I y RNA ol — s ja JjVj — IJlaj 

(_s JJI j 1 DNA «u y}\ jt sijJI i!)t ol~JI j_ji 1 —>jlLIj oli- _UI tiJLlj yA ^jj?* 

Ribosomes oUj^^l iyrj ^ mRNAJi jli ^LlILj mRNA i-iiLI 

I -L» u *j J *jA\ il) j!sJ 4 sJ JlO-» ol_y)a-»- y J jJI lJ f _}• ;-— I' eJ y~ jil 

^lL,\ y y\3-\ iJu)o I JiS- jl Jj^JoJI 

-n« 












CjLijJI Oi-uijjoA______ 

: jJ>-\ i_f 5_ r ' ~ yl^L! A ^ L iJ kS ilw jj-syL; ^ (JjIj 2 /1 <1jL><_JI oLT j 

ol_j)x>■ y-T ^ : ; 7 j c4 jlU- LS laxj 4_.- a j ^j^-aJI (_sy>- Ji £-*-y jj C-y 

. g^aill 4_*_yo ^j‘ (^j^ 9 (*L—^»Jl Reproduction Lo)fl 


y* LgJyla .y TMV jU- jJI jjbljy oLyy*- zy>?j 

Ji Bawden & Pirie, 1953 jj^L^_JuL. X • • 4_oL*JI oLuj^-I 

-_£• y& ji 4 4_j»yf oLijyl-l aJLfc 1 g '■ j 4.1 f .*1 a-LP iJLoi. aJj! 

i 11 oLjykl oJL* jt J^rj Takahashi & Rowlines, 1949 ji Nl c^yt 

ilijykl ^yji 01 ySwJJ yyj t4ljyiaJI oliyl-l 1 a £ ■ (_$jJ_*Jl 4 a , ,g jlj 
. Axil LyS-lc V Lyl V) JyM JjIaj y>r yj^J 


15* 




LSI ii 


(jy*lJaAj jty$Ly alyjl t_f $J a a ^ jjJ jy ji Cr^* X 

O^iaJI 4 .Xaj .. iC-jLill jjjyj_Ji5"jyJI c 5 y^ Oykj ji a ..^a ~ 1 j 1 .,g i -a 

: oliLi^Tl ii**i yL-t 

J . , 

p 1 J-&J — yjyyaJL 4 jL^all LMak! Donovo LJU L j^yy JI ji i ^fjl 

(Takahashi & Ishil 1952, Commaner et al 1953, Jenner and Iomoine 1953). 

* * 

(^jO-aII 4jLrfJ tbjLf- alyjl y—j (_jt jiyj^JI y« ^jyjjl ( jz)j>iJL j : LjU 

ijJjjj j-; 15 - j-J y* 0 jikjO; yJ j-j-aSI y* aJl^LS” djLijy>- y jJ>J y> 4 j (_jj jl*J| 4^_yJ jf 

.(Gierer & Schramm 1950, Frankel Conrat & Singer 1957). J—p IJLaj 

# 

jj-Jj—aJI 4; .- 7 J_«jl 4 a .^al 4 I 4 L?- 4JoIj 4jSj ^ySLjkl : liJli 

j ; ., a .^JI alyJI ^yjj- z 4 II Suspension i?yljn 4 dJLiij 

.(Frankel - Conrat & Williams 1955) jjUJ 

: ,yjliil \Jj 

j' « Lj j* RNA 4Ll^jj 4 DNA ^ Ij^l j-iLJl yuj ( _ r .j_ / ^iil ly^ 




CiLLlII uLuij^il 


-i-J Jl RNA jJ-*j < • • odjjjVlj <J"'"'* ^“J^dl jl_^il ^Jaxj 

?As its own templete 

? Jl oyjji ,J^-* 4 -* p ‘-r-i ls* ‘4-^"' RNA iljUL; — \ 

: iJL-iSi «la ij\j>ryJj 

^J^-nJI ^S- J-«_>«JI -bV (_st ‘4__>-jJ!- i-jlwgj -Cw^jj-wiJI AjL^VI dll iJfjjii 

b^ijL! ^a iX-o-j j JL^ajl t-l_-j kiJLii -b»jj tOL-JI ( Jj»-l.l 

4 J 1 j>J ■ot-^Nl *ilj t3-La-jJI aJLft ^Lp ptlL 7; *31 J■; *** P J * — *■ j 1 

l$—tdU-jJI tiJb'j^* RNA Ja-«->- k^\jj N.glutinosa Jljji jjL>- jlap 

4_Jl 5^I JaA-II .sjlp |»Jj t RNA 5^1;^ cJL^ - RNA ase fj\ J^L>i-* ^ 

IJLft —, tj t ; 3' 4...«.j..jr> jt 4.31 .-.T 4-Jl^P Jjl 3J->-jJI aJLaj c4-j^^iil 

3j il . «j 4 J 1 ^Lp J-3 <^31 j-aI j LjJ l 1 (Adsorption ^gl.<?.ol 4 _J_^_p jjjall 

^j^-^aJI uvjyj (j> c-j-^ Jljj 1 4_—JJJ—I . a Jl Penetration Jj-»o ji ^y> \ .# -ol j> j-^-t.j 

jlj I jjb lLi JL>*j I j) bt J sL'jij ^ .ilLfij .. alj-JI J^->- >■ j->- L» aJL --jj 

^ oLcjjJ jJj .. Aijj" ^*33 ^-J^h ^1 *■*<_^l L»t ... V bL^Afl 

jj^jj^JI olJL»-j ^-aaJ ^ i—‘jlsf 3JLP cL»X JLij . .^-Jldl IJLft l Ji< ui^ oLJI 

. Sreeni Vasaya & Pine 1938 l*t ju i^LJI ^ »l_^JI Ja^>~ 
* 

Jjujjjil, liljji RNA ase ^1 infiltrated JL^j lil -utJeener 1957 ^_^jl 

AjI l-LAj L^JO V ot-j i ( Tp4^-l (jO_pL^« 

J^jd Joj-tu* u *j J ~Ji}\ jU a jil ai-» Jj . ijyjj-JI ja RNA JflA^s- ^yiiicLj JSVI J>S- 
4_^iJ J-^jLlLI RNA Ja^~o~ jLj ju_pL*>. aL»_p {CJ-^ 1-Jta lil U>1 , 

. ^Polymerization ^_^J ^a—l^ J JjUJI ^ L^-U-I-Uj 

,y RNA Jl 3 jL. Ot -ol (Single et al 1957) ijj>-\ ^j[4 J j 

y , 0 ^bLg%J IJlAj t jlj^J i^jLlil jU i <ulji-l j 4jLygVl £± JA 5 JLjigJ ii^tp 


Cil I i II CiLuiJjjl 


■ £y 


ijU-L o — 


la S: SI Jl Kassanis 1960, Frankel - Conrat et al, 1955 

<_fjj ; <8 JLj 1 $ ' a >- ( y& RNA oL-JI -CLP j j k ^ 4-Jj^S 
ilia- Jt Jit ( oUL x . ) Latent period j\ 0_^SLJ1 Sjl» jl Schramm 1959 

. LLmsVI 5JU- LgJJ- RNA ^y3 a ai-j SjLsia'Vl 

X » — t Aaj til-ljj t viLljj^ LL^il 4-JJ-l Si^J-i (_£ilp JaLU Ji>-jJ 

Jjll tbj ) Si^Jl i]4_JLi-1 iiLS -ilj- 4 l)L# HjLoayi SJL>- C^jJ-J-l jj- 4 4_pL—. 

^3 L$jtSL> -L»-tj Jl ^iSoJ a j- a>-1 otj iLL>»-Jl tjG-B-i J . ( (j^jj-j-S-SL 4 -^UJ 

* 

Oi Schramm & Rottger j^-jj t^J5L I ^yj 1 ^ :p IjL;_«j i j~Jj <sl^j 
vilL -L»u j-fliJ pJ c SljJI J_j->- i.Ua'Vl Jj* l£y. (*Jl ^ Jl£_ 

S_^laji~l a j_ft O j .- » JLSj . OI j jiSJ I jl aljJI ^yi Jk>-^L t4-JLi-l J5LS- 

^yJJ 4_JJ-I 4 Ja_»j (JjJUl t DNA l y3^»- ^yip (_£ (_jJ1 ol _■‘Jj- jJ oL 4 jLLJI 

<» 

^J-Lj JL>- RNA 4-L*_^j j t»lj_J1 DNA ^JLp j)a. g <alj-Jl 

J-l RNA jl JL.fl-i.ftj ij tLg-jj RNA L«l . . jyjj-; 

t-i-j i j\\ aj-jL-* 4 j>x1j RNA j-o-5^ pj^ <j> 

- JyL. j!AJI Ol£jl)ll ^Lsl <U*-y ^yi 

aljj J-j AjLi 4_i^Lp ^y> RNA J-S^j->-l 

4_>wjJj C 4 -^JLj ^_>-1 4_jLp jj^JLp (^JLLT ^}LlA { 4_Jl^-I 

* 

c I —Cj-J l (^-Ul j-ft ^y-jl—tJlj t ^RNA L»_*J_a-l IJ^la j S- jj jJJw 

4_Jp tl _JUr SJLA-I a jja ^yj JjJjt-l Jft ; LI .ji(jjtjl-l i 

* > ~ ~ ■ .*, 1 1 ®l^A J _? ^ I ^ ^^-P <^a a ^ < a JU J->" -l^ 

• <_r"J./^ uvj^' 

Cj'L i-jj_»- ^_^-J (jy*j5UI eljjJI A_JjJ-l IJLJ (jcJLLI LJJ" ^yij 

^^jjy-JI oIjl»-j S_p jl Schramm et al. 1959 aij .. SJb-L>- 


nr. 


--oLfjJI CjLuj jjoi 

^yjy-XXJ Oby^Al oby*-^l Lryj cRN^A. .ya- 0 . >- yjySbj 4\ * ♦ « jijLfl-C JOy 
jUaJLi-bj ;j. .^a.«ll baJoL^I y Frankel - Conrat 1960 .. b^U-l 

. <uli-l ^ a^lkj pS\jj L$^}i uyjj^i' yjy^o ® J ^j L)L» 

0 

j* iji.ii\ j.a^\ (iLljji' ^ Markham et al, 1948 jl>-j jJj 

f 

tOU-JJI 4Jbljj^ Cj\j. £■ J> Takahashi and Ishil 1952 boy e-o-j L S c^Jjj-JI 

Soluble antigen yJb jl iTakahashi y_X protein <jyj ^1 11 a 

y*-JLj tCommoner 1956 y__ y-Jli B jl Jeenier 1952 y_ 

y y^l j| il ‘ Auchter Iony's gell diffussion XJLyi* Xl^Jy, ajJ 

jl£-* yP Jy;-*j jb>w* 1 3 « < -L>tyj tSjbOXI ^L^j>-1l/l j ■ - *:. 5 

(jVJLH <-aU^ ^y- UpJLrd' • -^ J 5 ^' J b£l 

,_jXp J-Jjb L?1 J-jbaX! (_r-Jj iXjl-La-jySlc Vj talyj f Ja^>- ^JiS- (_5jJ^>t_; V y-£-» 

TMV Ji ( Jjo Rod Shaped obuyar o»*0 t^jy-Xi! oM^X-* o^bo-b i_aXlX*-j 4_^-bjl 
Reconstitution LgJLy jlp-j t^yjj-.-aJI obtjyj*- 4 jLXj M jt.Lpbj 4—aXi_>«_y< Jlybb 
j-q ]ajj ; XL* f • • Jy)aj obuy^- Oj£jL> cXJIp (.Jj-Ip 4 Jl^> oli O^ 

■ C>‘ ^Lvs'^fi ^_£j jlp aJl+p oLoj 4-1 o~LgJ 

: J 5 JJ J 

4jL-4z-* otilj-^>- jt 4_>bs.a-4 obbJ y^* 3jyj-lil ol .,ia 1 »w^Xl d\ JyJL Bawden >_: 'T 

* 

jtyp 4jfb Lgjt ,jXp Jwb < JL?-lj bbyjr V_j t4jiiiX»^ otijjar jjLp (_$ L* L»Xb 

oJlp «-l?j 4~ s-L^y*- ^y* otijyJ-l oX_a .. l?j-L*J 1 (ju5aa>-i ^yJI — i j otijy>LU 

■CjJl jj xXli Lrj 1 -4—g_'l..L.~ 4 (_£j J_*JI b^J obijy4-l ( JS" O-^-Lj <->-ji 

. 4-jljyil J-*!yJill 4—I-’y (_j* Ob^bli-tj olyi-b ^yp Ljfb 

( yjr«_o'bfl b^o t4 a 1 : -> w-t <.1 a. .^b 4_i_vs obuyjb! b«1 

0 

JlSlil oli Uay incomplete Virus J-*L5J1 jJc- ( _yj_ rl XJI ji Soluble antigen y-jllll 

jySvJ Jli bjjl Ml t4 .~£l 4 J l g «JJ ;5lyj y3^->- I 4jblJL>t» 

-Mi 


tiiii tfjJLxJl I—. ; ..t V C~jLS" iL$.: a a- -Llp S-aa-Ij 5 y> (_JjJjiJI LL^ L$J 

t $ .j* n ,j Latent mutants ft—>-Vl L. a^J-j olj-JcJ 

AjI Ol-f-i H-® tcSj>Jt*JI i—-J 51 j_JI { Ja^>- £jA j-0±\ j ;<&* at y t jaA>- 

& 

«1a i Jajuj i (_fj-L«J! ^JLp Ijili cSj-^ ,j> a~_*-* <u^5” i_yrj <j-* • i -i'^ 

oLijj_jLl J^-ij A-~«J ^ L$ji j^p j urL* ^ oLl.^4-1 

. 4j Jl*_L1 

* .^1 oLtjjjLI dJLfc Jjl* ^j^JJ y& Jb -LSI l» Jl~J ~iSj 

J^. U.JJ ‘^/JLi-s-aJI (Xj^O <y L-f-Jmj JiC LCj 4jt V| 4 Jlj—J! 11 a ( j * 

<X A-A-U*-iA O^i UJ Ljj' l £jiJ ‘ (J-Js-i-C LjIa-P Lji ptki-1 


: ^jS'I (jjj^—ill, flpljg.-l aJL-o-^JI LmiIjjUI cj j j k i aij 

fi 

l$ L& J Jj 11a j ... L>>UL1 fj '%‘ j - : ■ - ^ \j ■• ' -■■--^‘ jjl — lit (jIaj — > 

• A-JiU J^ylKJ ■I' 3 A'll 

■■- .« (jIjaj JaJLi JJJ.l . /a A ^jj-Ut ,±JjLifj_J_j__j^Jl jj — \ 

UjjJj l.fl L . ^ - 4-~J ^ J L-2-aJ <_£ jjl j 'j~A 4_Jlii-| A.^x£ L»j c ^g-L y^ Vt 

A.J^-1 4»LjI (_£ 1 

. 1 oLjy L*-T t Lply y 

Jj jjls” JjlxJT klLI j^Jkl ~ BJ LI, ./} A OLi-J oL*j C— A--J- I jj Aj! Jsu>-— t” 

l>Ls ( ^ oQ ) j- : i ' 5JL_>“ ^JLp t jv^j^_ : . . J . - JI 5ji J^> —(jl!l c^j— 
i j «\a J1 11 a lilli Jaj jjjllll «jj—jdi jjyjj_Jlj tlll5”_^>jj-»j 

( J^-J_i Ot ^Ua« -a! A—Jull jl g >- ji J>*-d i A —.ij pl .ill ,jyjjj ^gl JL^-yj j! 

• “r-'W-* uyrj_r~x}\ 

y* IsaLli—ll 51 {L^jrVt *JLa j? Takahashi and Ishil Ja_?-V - i 


-ol i'i II CiLlu j j^a 

U- 5 U&J jjj- 5 ' u> >-*' ^'jJ-' Lgjjj l 5y-t f 1 L-^-i : 5 jLa^ iijj 

JL-ii 4 jy jj~JI £j* LS^J J-Sjj ;■—Jt ol i .,<a-ii ^pju 


jt ^-yjl ajj • .(X) Oyj^r) i_y^ ®j J tj _^- f ’ t_gjt Sj^Lp 

|K #> 

TMV i_jLf-Lvaj jt 7 -yjlj yjj/t - 9 LljIj Ij jJ» IJLa 

jA^-» jUj5vJLi (jOjj-Jlj RNAJI iLs^L; jr^Jj t ^t.—g-i^b jj^j "i! oL-JI y 

■V 

L yj J ^ r ii\ iiL^ J*-l Ijil jyj^j-» Sigel, M.M. & Baslay 1965 c*i£" ajj 

:U*JJ 

Lg_JJ 4 -JULI ^Juf 1 ^ .ij Adsorption ^U^oVl 5L»:yj^l 5_L»»jit - S 

: ju jJa3- 4 -JLuiJI 0 jjk . LgjiJa..—; (J^alLj 

. iJJ-l ^Ja- ^jjJA I J-^ai ^o: 4-ij 4 elution Jj : yijSlt 5jk£-l 

•» 

y (j-Jj tLjLS Jl^adMl jjSL Lg-Jj drreversalbe union y_~Jj :S-jUI 5 jki~ 1 

■ Cf- u'Js^' 1 J*^ 3 

<jjk> sajw IJufc yLj 1 5_JjM U 'j_ r yd\ Jy-Jb IjlJj Penetration step lialiJlU*-jit - T 
Spe- jl*- jj oJ jt 4 Swallowed .«II L>!>U-' jt Lg^« 

y US' t iJbM y JU-il y* J-»-^ cialized instrument of penetration 

cM W tydjj-d' <»y^ y yjj-jJi ox«j t L;y5Lji yjy y jtJ-' 

^ ■ S t ~ 11 4 .1 <■» P I Jk_*J Jl—i jt 4 ljJt J (Jl—^-t jA UU' 4_Jd*t j_>-i 

. OjLp jJjJ^ jjl j 4 Jy~aJ 1 


4 4 _JLiail <L»y jt 4 _jj^-J-l iL-y ^j Eclipse or dark period : iiJLiJ! ii^-- f 
jjb—*j ^Llaj a J U. .„llj c4_JLjLl y ^UaJ > Lid oljJl [ ya^>- i«:..i Lg-Jj 

jjj j^JLl 4w«jV Ob —j jyJJ CjLc jJ[ wLj JL^- ( y>L>- ^Ua_> 4—Jd-I j -_>»j j 4 A_-_Lji-1 

jy 4 _—j j-i- olj-lj jjyj^j y 4_JJ-I I J—J jJJJuj . . b-U J_4-t 4jLijj_^- 


. VU-Lsa-l 

-ni 



CjLlJI _ 

. aL>\&\ obbj^Ll LfJj Production of procursors iiuljl - t 

L»Li .tj ‘Release step i—— o 

0 

II A.JLjl—| Jl 5 jt ii£j*r -t*j LljJJr £p->»j ji 

. L^iSLil ^jj J JLLI j_* US' 

! jLSjjI 

4-wjp--JJI OLSjJjLI jjJiJ '' ft; * 4-a-P-LjiJj 4 -j>» ; ij 4--iiU ^Jj * '<* il Jjj-J JLoj 

J Hr ; (jjJI Protoplasmic strands l^puy jpJI J» <^J-\ jjJo ^ Sjjl^l L.'^ULI L Jmil 

tipL*J! jjp^-J.L ^LSjJ 4 0p-; 5* p—P fl JLft jl.i- T <Vl ipp—-J 4 1 ft .if? W ■ J iSj^)l L”}L>- 

OjjSL ^1 A—Y i-pp-~; 4 _spJ-1 4 _Jl>- ^-p* JJjll! TMV jt Uppel 1934 a^»-j Jij 

•U- 

S_d ^LUaJl (iljjt j-* JJ.-: 1 jj jLs-jJI jJuljj-* jt Sammuel j^-j jJJj 

jtSC* t j-* Jjj^-J j JJ t”—T ^Li>w X ^j-JaUa-JI ^ jp—s jt Kunkel -l>-j L»-S* 4 JJ £—r 
4 JJ Tomato aucuba Mosaic ^ j^j l.:;i 4 JLJi <3JjVI ^ ^U-l 

1^! — ij^ij ^_r~ a? ts 3 ! J- 2 - 1 ot <-Ja* ^ r^-^3 

4-j^biJ-lj i_Pp—JI Jdjjiij <4_w*UI 4_ -> .a l lj jj.l4"Ij <3i—JI oi .»; cl^liL—^ 

(ji 8 J>ft-k Jj* jr* t X J">U- ,_J 4 jp-jp-iJI Jbfj AiJj . . JjLJI (J>*>Lj-lj 

ioJ Jjuf ^jp-i i3p>»ijj J^-lj ijl—JI i»J ^ 4il»_jJj^l (jt-P'l 

j_J^JJ 4 jLi-jJI ( pj ie-l—- / j*_^> t J T V ipp<—J tic-l—< / ^ 0 X ipj—J pS^—JI 

<jljjVI ayUau'j 4 ^jp^JJJ i.t.ja." 4 _rpJ-l ulSL* ya Paranchyma . .v.JJI JI 

t-L-jj 4 U-- p-5”VI (ijyJI 2tl I £ .i' Vjt iij aJ-1 

0 

LI -><2 * 7 t . h ^jjJkl OLiJt 4 J'jJ ^ 

• 0 ^ j ^ („ 5 ^! ^ 4 

tip^Jt^JcLj ^UJJI JI ^jjJi JI Uxlp 4jl Coukhov and Kepitza j^-j jlU j 

\ j) — \ oLj J JLu j 4jt cc.I>iJlJ 1 jli-jJl sl\i\jy> 



J l ^ \ V 


-j Jl jt Kunkel jl>-j 


_.~*i «•■ ii .-‘i jj y 

J apL- / 

. JLJI 


S-L-a-JI oLaJI f\y>r\ Ol '.!■■ .->- 4 «y L^j jl.<1 JLp Aajj^-JI aS”J.«.~ wT 

. ^j-LaJI ^ a»j Ja Jl f.\y^-^\ ^ja^j AAa jiio (_£ JJI tCJ jJI J ( _ ; -j__ r; -AJI Lgj 

JLL^jI a_£*^_>- * ..,. •>* ;^l_>*iJI A-^j j —I I A_S~jJ-l a J-& l)I ScUTlUCl ■ aj j 

A-»_J J"? (_£ JJI A_*^jLi e\j£^/l AjI <^jIa>wJI j_-JLS** ImS ( l5ljJ ^1 ^1 jLiJ! 

■AiP tiJJ4 jL*-£JIj Aj jAj Jl ^-pl^_JI AjLJ A_Pj—^j (iJJi Jp jJJ-Ljj t JJ ./a II JjLojJI 

y> tj ^j^-aJI JIa « J ap j~* ^_y ^iji IJ-® OlJ .. Ajw« (jljjl ^\y -^ap CjLaJI 

J -sl-ijj il)L>-.ilt dXi'ijy y£y Ol .Jbj-j i[ t \ * f!^P <_ r >_jLs^ viJJj 1aJt 

^Lc Jj J. .ja.,i» II j L»J_lP AAjL^-j jJ—AiJ ^Lj>- ( J Lg-J J. a Z; ijLi-jJI olll—j al-^LpI 

t_£jJ! C-JjJI J tjLftjVl ijAJ fLJl (iL-JI ^yS JI^-5 ”SjIjJ O- It ~»- ^4J tlJJJLS" t^r .,?a I i' 

JLp SjJlLII Ol^-aJI ilju\jy* y 5 j - a ^ ' aa I jfp'l_/-JI a_*j!-A_«JI a JJ J?L*isj aIa^j 

C y^j J 1M c^jj-VI a^~JVI J} Va^j t A.. /,^l A^jVI LT>I 

oLj A—, - t . j -l a^c-jVI J al>-jj L« ojLp (_£ jJI -r ; .-j—!l ( j*3j-y ~ > y™~’-5 ‘ s— 

.Alfalfa 

; J j.j .^flll ^3j JaJI LjU 

Physiological conditions for virus production 

Ol (J^ 1 aLU^j caJ^jj^L* aj^jjJ 1 JLaIjj ap^ al l aJL>- ^ 

t 

6yi OU ^Lii jj uyjyJ-JSyj ^ jij-s-ail o| -. aJaL' Jikij ^ 

* 

• • OlJI J Ja , 0 .. -V J J— 1 * J-^Wa *^j' *-JJj 

: (.AtUaj Jp j-ib L^l JIjaJIj 

: ( jijy r ii\ .ul jj JLfr ( jj — ji -0) <La JL- . £ l j-a»LaJL ajjJcJI _jti —^ 

: (0) A-Jjj’ill Aj jjcJI - t 

4 

£~e-jj U lil 

■ ■ HA 


CibjJI 


V—T) C-’jj'VI y ^jaJu Lfj £jl>> y ^L^Js obl_j 

<# 

SJLjlj OJLiu Lg_? 1J ( (jj_JlU ^3 Lj_S*- Y * ) .sip <J-L*J l g 1 

LfjjL^j cL«^j Y A 3-d oLL-JI o t ( 0 j-JJLl ^ \.- o* * ) 

] 4wJLxJI oLi*>LL?-^h 4 -JL^.p jl*j L«^j Y * SjJLj oL*--dl 

j-2-p <L JJcJI 2JL>- ^3j c ^g-w^4aJI odd I i-oL«JI AJL>- ^3 

* 

. ly-i-T .iL-rtJj OLdl p_5>>- Ll5~ oJljiyll AjJLaJlSIj 

If 

AJL>- ^3 ^--jtL Ojj ^lj->*-JL)dL d*La_» J.JLS"jIjJL® 

ci ^ ->- oLL-dl AJL>- ^3 Lf /° * OjjNl S-^Lj AJL>- ^3j c JJi */r 1 ^jjj^fl 

. Kendrich and Others 1953 ojj^h ^ 5J jlju- Lyd’' ^Ap 

<3^\p N *Oij (JjJLII j.>- Vi ^oluJI (N—jjL>oJi oJLft ^oIxj ^1p $.Ljj 

3»j -Li_dl 3 ^Lj j AJL>- ^-i-3 . , JjUJl <JI^Ldl j-C 4.Pj_** 0*w»i?ij 3 

^ L« Jlj-~J! Lit . ^-tdl ^ Juj_> 4jt V] oLdi ji JJa^_ij t 

t4_L*l^JI dLr-'Vi J->ij j % >U 1 j^*3 ., oL-iy^r tLd l_—& dj *uJoLjJisii 

J-feljL( J^_> ji J-U ^tJLuJI o\ Nl 

. i ^pLohJ>-^/ jL^I L^Jl JLilAJ ^j-a L/^^J C^LjJL 

: ( ji) Ljjjj.wj^Ji 4 j JJcJI — cJ 


^3 a <ji^L^_r ^-1 4_—«-_j s^Ljj l ^ 3 *- jU-jJI (j^LrLy ot jl.^^ 

jU LJLJI oL^ i l 2JL- ^ Lat . ( Lj-Iii ^ Lj-^r Y TV o^JLi.1 ^3 T ) <_£-L^il 

J-iP ^JLa 3 ; LJlp 0_J^J i ^ ■ 3 ^ Jj-Hjjdi ^5^(j4 cJ3 (OLLjJ! ^_w2j J oLJl |^->»->- 

Y Y Y Jjp ^ y£y 0^ c 0jJiil ^ o £ Y 

.^5^1 (OL-dl 0^” c O^dd^ ^3 

{ j^° ^ ( J-^> <_?j-izjdl ^^^p jj-L^^aJI jLA oU-jJI didjj^ ^JL>- ^3 

c_jIpLJI ^3 _j~y <. ««xil a • *d 1 01 t^jLjL-1 Jl_k_; ^j*oL.«» 1^ 




-CiUjJI oLwjjai 

^jULl ajL^I ^aLIsa tA-j L» Jj*£j ‘(V!^ Ciy'j-i -'-v ,J-4 j (»-5 tjj-iLU JL"j VI 

,^-j V! c^ jIJDI jLil 4 ■ *» *T ' jj^ U11 ^ 


: L-aIjjJI LIaJI — _?- 


OL~J1 jjr ^ylf- <_j. o .A ^-»j0 LS-L-aII -XjJ-iM (_5^ ^Jl oLj jJL^I tl)1 -L^-j 

oLi tAjjl 4j-L*a ^J1a»a oIjL-JI apIjj aJL?- ^yi LaI . l)L>-JlSI (V-'* J ^J 

. Ifwyj Ia^JT £a k>j\jlj> Si*>Lp ^yj £s-»Jr 

: i-—ijj»jjJI SjUp^I ^ylc- iibjil 4 j jjuJI j—ib — T 

tl)j_^>-lj JL>-j L l j—+~t‘ (jjA AaaL>- ApljjJI aJ^-> A-jLLI £"jljJkl c-Ajljf 

* 

JjJ-*M i-.-«^ y- ^iJLjj^il u*Jj~ 2- aj - 4jL?xjl-^I Ls^Ll?-I \ ^ Vo 

,j-« ^iJi ji JijJI J^Jl*M <_£o1 t j-* J^‘IJUJI 

JJ-Sj (^l C-^j-SLil jt <^aJx j (jJJI jl t( l)j-Ja / p>*- o * ) 

^j-w.*JL^JI 5JU- ^JliJI OLS"* 1 o:j,i ^jt 4jI—,a9^1 

* 

jLS* jLi--UI iIjLJLJ yi ^J 4 Jj-z aIL 4jLa)/I j—Jto jl ,jy>- (_5* cUxa jiA ^yjl-LiJI JIjlsM ,jA 

/ pljj*-t ^ • ) jjaLajaJI ^ j-ji’’jJ i^yjlXc- JjJL>w* ^1 JJ*jLaI SJb>- ^yi I-Aj-La 

. j\ Xj jlXI j'\ ^ i) 

: o tj. l.juft jj j£*S 1 — V 


^1 J-ic (_yi Lfli- JjJ ^jj-j-sJl ^yi j-^5" j-j b oljA-A^iCLJ 

iJL?- ^ ajI \ ^ o « ^Ip i_ijj-J-iDj .. A^Lkjy L^XLjjij XjjjjJl ( jp\as>- VIj 

'jtjj-ylil pS\jj J-AJ t^“)U9 ^yj c. ^ A ■> -J tjJj!jjJi.l 'jMJjJli AjLaa OLi“J C*pjj lij L» 

’/.X JjJLs»a Jl_i-j| ^yj| #-La C—>Xj-aJ lil La aJL>- ^yij . Ji j_?»1a J^-io L ^.-J 

i_i_^aJI ^yi a_^f 1 jA flji5L| ( _ J -j^ r= -aJl _j-C t 8 ^ yx11 AjL j]oj B LjaL^a ^ jl>- 

.^iaiA pL. ^yi 

(jljjV jj-jjj^^-J 'i/ jL>-jJI j ji Fulton (1952) -l>-j L»^" 


CiLLiJI CiLuijjji _ 

*/ \ J(jljjVI 9 JLe> O-*—3j L* lit L * .:—; c f^Uail ^ iiiL-J_j-^ 2 >li-il 
KI I 2 Po 4 -b^Jl oLi-^_ji '/ <, ij t _J->-"/1 t _yi^ jU-T 

ijL*p| SJL>- il>li 1 a 11 i-jlJLiJ! }\jil £jj-P*j • ^ y*°y 

C..: a >■ j»-J tOLjL—JI e/ 3 -^ (_y^ oLLLaJI C~PjJ IjLi ■t-I^I.^.Ij II oijjL 

O L aiiil oIjLjJI OjiSo JjLj 0l» - • ^UaJI oljjLJI i,*-la e j-j 

. pi j 1 a H ipjjjpi j~c- oljLJl <UP 

i* 1 

-iJL j ijL^s^U otiLjJI 5—1jL5 (J 1pJ : i* jH jl Ljijt ^04 ^3jj-j_w< 
N.glutinosa LJ^-v’LaJI ^ L yJI (i_r^i-JaJLJI 

{J ~jjj J £i- : -> 4 .1 L$ ijLyg'y 4-> i - 1 oLi-jJI oLiL-Jj 

4-JLg-P 1 g j 9 ^yjJi ^ylf -, 4 a jZ -J *— • 4 iJi *^Lj I J ,■» * 44* 

\ • —A O ; . . k »1 i b><_j tL^L_^> l-i 4 -pL_JI c_4-*-v3l JljjVI lao-Lp 

* 

jJ-«j |»-j ij-$- li-ll -l-*-; Y — \ ipL-Jl ajL/ 3^1 iiL>- ^yi ^y A j a jtJI ajL^-JI P^-l j*-5 cL^L-./? 

. ^y^p- oLJLT 

■ — £ 

x - ... . ' - 

^yi jjlSo ip i^jujJL} ( Jj-b ip 1/rr-^" tj_}^ S- ■" I * 

^ ip^ij LJ" ctlpLjiJL 5j!^ji-l *l>*jJ i-*. S ~ 4j>-jap c oL-iSl L^L>- 

• oLJl *— 

OJL^-j L° IjJ l^ L^. ->rJLj V t^Jlf OjloL>-jJ l)I Ol—ij^-ij! 0 ,/j w ; 1 

5 jl../3 ^ jlj-4 > t_q l^>_:. 1 t5jl^Laij'i/ 4ilj liUj j-~--^ij ■ J- -i<3 * 

ilr" J rc i -S’ S-^"J • aylSo iJiJj 1_~—J ^ ^ yp C^LT 

4_JLp ij^Lr 51- ^ u° y»..~ 1 ^yjji i-ll o^lp- tipLp»_JI 

(9 

frl* ^ ipL- 6 jI SjUaU J_L«Ji ^-p j^p _ / 5LJI <_—Sereh 'AjuJ . Sjl^«JJ 

jL>w»^fl la >A^.i j ^ J ^4 la a iilj jloL<jj*3 <lJJ t ^ o * <Ujl j*- 
a J j_>-j ^Llp ‘^rj V * U^" S 



_Cil i i H oLui j 

’ X—Jj j\yL^jVi AjLaII jiLl O : ■ £ . * . -L^j 1 l£ yJai-l 

<^o < ojl j->- j^JLp (JjLsj £ jl c f £Y 3jlj->- l5 JLp a 5 . » £ > Sjl* d. ,1a a ■>- L* |jl 5_-JLS^ 

0 c 

. . /*rv, 0 Sjl j>- L*_^J Y o aJll i jljj l 3LLJI JjLvali ( y*Ja>lJaJI datijJ d.lj i ■*- 

. oljjjJI Jl (_f j_Jj killj jli 

: tjjaJl - 0 

al_j_3“ J j-~. <T j-jJtj ji j j i (s-lj ./a.4-1 oljLjjJI ol—j- J [*-$-* ^ L«-S” t j -jail 

jU-Jli! jjblj^-* (^J‘3jrr i ^*A]ill J aLs_J-^Ij AijjLil jLd-UI J) Ijjl ( J-S . tj'Jj-; B 1' 

jl Jda^j l.a. S' c (_$aL«J! f.j ./i II J a jjb i * - tei i ■»- li| L* «UL>- J 4JLP Jij_>JL* s-la^j 

JjJ_J-lj . £-1—^ £a*-d-j tj_siJLl J 4 » , laa 7 .J jjly-diiJ OliL-JI Jaj-«u 

: diJj uw ( Y - n ) 

jrliil j£ 5f.Us')ll JaU ^-iti : ( \ - 'V JjX*-) 

( \ ^ o * l j-? ... j j lS'j iJljj- j-j . -•> ■) 


JaUJI ii'U 

h a; 11 Ju 

i_a„ ,rt i yit- 4 ^JlI 

^JJ 

■kaJt ait 


rtj- 

Yo^i 

Y o ^ £ 

^yi ( jl*yj ) T |d jyj ( jUyj ) X 

\ . .,- 

n* o 

n • < n 

(jj ( ^y- ) T fj ej-^l ( fW' ) v 


4-JL> d~~>- AdJJ .iai i II a JlP -La-*ji** jti ^jL-Jt Jj JjL-l J ^_jalj jj& l> i_——^-J 

l_il£* J -L?-lj y-Jti li jLS" ji t j ./a 11 oLlL-JI Ju j-oj J jl j-o..:...*^ 1 L»i <. StLjj'Vl 

iUij . j_st Oj£i jii s*l*>i j*-* lii l. yu- ^ Ait 

>«iLj Ja-j j-» siiii ^yi L_-_—-Jl jl ‘•ij'Jj : jj** ^!Aii^fl j^ 


<_5 JJIj *L_Jt Lj^LsLI jyj Hydrolysis jdjy-JI 











CiUjJI Cil 


: oUl J OLJI J+S* - n 


^oLjjJt j a ^s- ^J-p 

y Of \*\^\ fU Allam a>-j juJj ,. <j/\ iSjj ^ 

, La j ^p d)L>-jJi oLJ L-i^^Li>-Lj ^JJli>ij 0L>-uJI 

Jt OLJ! Jy-J JU tj-W' ^-lUr> lT^ ' > d‘3j^j£y ^'jj^' ur^ - ' 

. j^S'jzS i tL^-3 ^ j c o j*s* U° j Lftj 1 jy^ 

j»j SjLftjNl uljj jj-ttJaxil AijL^j ,J-Ajj t ol— jJI ^—S” LoJLS - y~S jSS\ itajj jjAjJ-I — >_J 

, Laju)^ t ^3 I Ju-j 


iJLjj U *—~*j (_s^ u '-^^ AijLgj (J^ 2 ^ jb—-it j_y* j-U”j-U ^bjj lLU-L 5 "j — _»- 

. L(L>»jN I Ujtj 

It 

^ JLj-L jv-j <■ L 7 DU-oil oUJ aj j-Jt ^ L-JLp j-UJ-DI Dj-^j — j 

. L^»»ijsJ Julc- i ji3Laj»j v yi 

tt 

(jjiaJL 1 jJ_L* iULUi^l oLJI ^J-sr-i (ji jj-jj—UJl j-U "y ( Y — 1 ) Jj-U-I 


■ jUjNl ajI^ Lpj-—i |U oluUJt jj-U- Jj»jj a--_>- _^i 

SjJUfcl ^ 01>JJI t)j)y ^jjJd U > ..... - .. H jS jJi : ( Y - *\ ) Jj-Lsr 

. «\ ^*v > » iiJb£ 1 UjUx.! 4 o -J t DUjJI oUJ 


i-iil .t= fl -. 11 AAjjiej IjXL# ^jd • jjl ySjj Js_J Ji* 

JjU 

jUj^ll 4jljj 

>j)ll 

l<Uj\ AiO 

Aj^jO JJU 

Jj 

f 61 ^ 1 C.J>- 

j' JLju 


f -j J ^ 

oU 1 

\ i < ,A 

\ ^ o,X 

u»,t 

To,l 

oV,T 

r,Y 

JJjVI 

U,t 

nv,r 

n-,A 

rA,i 

>V,1 

u,t 

jl _ SI 
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»M 

1U,t 

^or,^ 

Yi,i 

oY,1 
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>jVI 
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■ Cil r> II ciLuij^^a 

tf-LilPil y i_3^lj-l J jjJ~\ ^ (3~^ Lo-P aj^lpj 

4_xjLjJ J-s<ai Oa^-o-P A_LLuil oLj-JI alj-srl jjS j^_S ~y ajL j j-~~-iij 

s!j-U aL_; ailjjJ 4 —>» .. ■ i ajL J l) j^jj 4 plj-ae ^ a jua g -.■•a i JLlp la« '1 

, Ji IJLa jji 4_sjljj«J1 

^1-3 4 1 gJ^_>-JL j j\ ./? 1 a*XA ^3 . ^ - a . i i ^-4 S'^aLa_?»_il L^* I 

aLf I j . ; - « -~i ai^-;_i~ ^r^-Jj 4(_S»L^3 pi ^11 j\ ■>> pVI a JlA ^ aiLLliL »j . — ij 

. (J *j_ / JJ! oLijj^- jl 4 Lfi-> aLitpVI 

^Jn. i_gjl.-i]L oLo Jljji ajL^J aJL»- jjj < 0 i Sadasivan, 1940 Ja^-'y jlLIj 

(_jla—i_pl alj_>-lifl ^ c_»i" 4 l5jL«JI iDLs-jJI Jjj^jy» 4j*>L~» 

, <L^Ji ^3 ^3ij 5a_pljtl aO^^I *■ p a j-^j-> ^’ 4aJj^O 

e 

* 1 - 11 o l* * J I jJ j>«m 3 I liJ Ij 

Physiology of virus diseased plant 

<j j_pj-a j-^ 4_— -_> 4jLi .. L^Li-l L;jL->-j (J- 2 -' 3 "'-' 0 0 -^jj • j-ll Cj| 

^_Al ^4... ./? L^ULl ^3 aail ol_tjj_>- 

• uyjxr^.^ 4/j^ 1 ^jj^ 5 4^* 1 i ^ L1 y y l -^ 1 

jj-jj-j Oyj^ oi >aj J^ 1 -; ^—•5-^»l 

5 J-> JL^JI oLvjj-^-iJl c*---oj . . L-^Li-1 <jjj '/' \ « Jl .,/a“ <^>1 -^U oL-JI j^3 jLi- jJI 

»» c c 

L* LJIp 4 JLA-I oJufc <JiLI ^3 I^L—j 

c 3jl~3- 4jLsa1I oIjLjJI jli 3j_3Ji -sja^ j-iil oLo-j^_aJI 4jl_>- .. oLJI o»j-c 

. oLJI <j 1$j ^->- Ij^AjLI Ji-b JJajj cCronic 3^b>- 4 jL^?VI 

a 

iSbj*> 01 Ljijl oLj?'Vl ( j^ J »_j .. 4-** I j- 3 CjU-JI ^.3 j-jJj ^Jj 

I 1 C1h>IjL avJI ^jA 4_a_l z 1 ^jLl^ !i/I La j-~-> L>^ 4«i_b_5^1 d->\-^jj^-j_Ail 5 ^_ajT 
^Lp j-*j LiJI ^j3-*-i JjbjLL-« bjL$Jj I I jjh ^3 *UjLj 4^lp ^5"^i 

. j>i_£j ^.yL^aJki oLjJI ^3 



CiUjJI CiLwj _ 

if 

Respiration : Vji 

; ( ^yj'^L£" ^y>\yXj 4-11 ..all iIjIjUJI ^piUjI jU! si<ii>l £.\_iapi 

.«.CT / o « SiLj ^1 ^U>*j sj-t. t 1 1 ji .^11 Jil oLj jt Sastri 1936 
-u-l-^-dl j^^JI -x. g —S~T j! Grigsby 1938 jl*j US' . ^LJI oLJI iSL- J> Up 

JIjjVI ApL^a,:!kl j^-P ’/ i Y — Y ^ 4 . — iLljjiLj 4jUaJ,l UJlil (jljjl 

^Jp obUJI jj-oUi ^Utj 4w>-ji 4 _-_—ij^. . a H ^slI 3JU- .. 4 l- j> . ; I .'I 

. oUJL! ^yS«- iiJJ-LS”j tijUs^l 

if * 

ails j Gond 1928 -U-j *>U.j is J$ i ( 3 ^ d 4 --_^ 5 U ^Uij L» 

Muller Uki—J tJjljj 2/1 Jl-a-jf : ai 4 -jl ./a U jj-Jalla-JI (jljjJ ( j-UUI 4 . . ._> 

U-~~ u^J 1 ^ sjj»j .^^UUI ^Uusl (1932), Kruger, and Pyervitch (1934) 

(jJsU I j-o-nJi 4j jLjU» 4_ajU?^ L^jU^sl ObU ^ I_jJU^i—■>! UU.-JI 01 

. ( J5' ^ 3 5Jwi Oi -uUnit . 4 j 

jj-is Ua-JI (jljjt 5JU- OljUJl JiLj j -wj- i L- i Jl jt JjJLlI <3r— U jjJlp s-U 

^cjUJI a j_ft . UsjjJiil (_jA4j SJL>- ^ Vl 1 ill j-j-P 4 il - .-a l 1 

. OUjlM ULIj^ 4 j1 .^3 * obU^jXaj 3JU- I^-Ip AjiiiiM 

: Ja* UL>*_5I (J^aj 

^ 3ibj Daniel 1930, Glaston, 1942, and Lohr and Muller 1952, Koldvel 

Mckleon 1957, jUJI ^y> * . il L^.~. ■ ; iSjUaU obUJI 1 j- 3 ;7 

* 

^ ajUaII obLUl ^ ^ Tj Lemmon 1953) 

. 4_o. ^ .l ..,31 lObb-dl 

u 2 »<IjL «4 II ^ 4—jJLq^p 

c5^> jJ> UJU C~U^ U lilj i'j* jUo» Lfl U Jj>»j V 

.4jU>)1I 4jl-b ^JLp 

Wo— - 



- C>LijJ1 tjLul J j_li 

jyyyS\ JI" J.t iujj^^aJl energy SjiJI ajJjl. 4 j \ j _ rJ LlU L Ja.> L. Ij^ 

g'.~ 11j. ; .- I SJsjjJLil 3 jLjJI ^jj^-yaJI tlr 4 u-sJ tAjL^Uj LtAjkl 

(> 

ill ij cl—jjJj JL?-lj jjeJLA-l liiS” jjiuj^JI d~ _ - > - i4-;lvaU 

diy jjJ ^jl£"j ;di 4-»l*JI 4_«^$L)I tAJU-ikl" ( JJL3 JUI Ij ijyjjjyJ S yy i_j1—->■ ^1-P 

(< 

<_£uLj 4 jI-Lj 4JI t ‘i — - —4 JLjIj ^|Lj~ 

<* 

. £jsJ^J Li l A 'll j 

s 

Oxidative enzymes : aJ—S'jil olcjjVl: Ljtf 

OLi-jJI Liiljl—J j _„_f sfl f.y \ ,J< ■ g- Ai^_>JLa Si bj Woods (1899) 

Jal .L i ji.11Ju» j y-^j 4_!L>- 4 J 1 Kokin (1937) -i-srj Lo-f". dJLjljjlL aI ./ill 

; g j ^SL-JI j->*y iJL>- Bunzel (1913) L/id IIa Ja^Vj . j.j .a, ..- ‘Ttj^JI 
Usui UJ' i 4-ll»- ^ IJLa Opann (1929) Jaj-'Vj . 4_o_aJI x*£- 

■ (J»UaJI yjji (J-.J (j-laUaJI (3'jji -W 1 (j-J/s* ^ 

j_juf Vager (1955) LiLj-aJI <LIL>- ^lil ( JJ->t-iJI ob>j-j| I>1 .-i ju^jj 

iJL>- ^ jJL^Lll I»Llj JJLj Kyprevitch (1947) ^^LUJI Jljjl 
. ( j~JaUaJI dL'jj-«j j»-L>L»JaJlj jU-jJI ilLIj ^ 1 t ^ £w»lj lj-*j 

Photosynthesis : jJaJl J-Udl: Idlf 

4 t-ij .,ia j-l J^ij^i^LlI 4 . ^ . a ^ ^ ^ ^ ^ iJU- ^ 

liJjljjiL; jlj-jJI obLj 4 jL^) 2JL»- t _y4- s c^L*JI j ^ jj* l-'-flj 

. II iJ^LJl / »M» 4, ; .>: > J^ijjjlSL !l J^j 

jLi-Jill oljL-J L /ui-j 15V i 4^< Ojj-4>~7j -^->-jj 

l-t ^ 4 . .^ 1j-l jjj.i,,t>,ll <_jU yaVI Low;_>^ Vj tjlj-jJl til-jljj->i 

: ( f - 1 ) JjaI-I ^ dUi « u 



oUjJI oUi 


^ ^yLLijjl^JI ^jxaJL) '/ : ( V — “l) J jJ^r 


. Jlj-jJI kiJLIjj-* C--.—gi JI*-jJI ^ 
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4_._j_*_«JI 4 1^ ■ -J J <3^ C> W J* c^M ^ ^ 

^^iLljjiUJL^j /r. t’/.ri-T t 


. ‘/.r • JJ ^^jJI J-i-JI Sj3 ,>L~J jl ^ ^UxJI 

Carbon assimilation : olj-t-a jjj£II J_i£ : UjIj 


t 

Cjj-jj—- aJIj oL-Jt aJL- oljJ_~a jj j^JI tr j _ ». 

L^_ijL*ia| <Jl^>- ^yj jljjj t jJJ I jjiL; 4 .1 . ^Ll JIjjVI olj4_J_ 


tjljjLl ( __ r ~JaUaJI oLi- jJI jJ_;ljj> ^1j^J jJjljj-»JLJ L i ^~-‘ j . jj 

jl jjt—p\ jLJI SJjLdJI Jj.l t ..J i ( j-Js>UaJ! Jljjl i_jLLJI ^Je>\y>\ jl^y^-ULjj 

. l5j~5"j ^-*-<JI Jj^ljj^ t j-a-IJI tj^wJl 


j^jtj jLi < jL>-jJI jjblj j-4 i a ! »Ijt—jJl oL?Lj Jljjl 4jL*<2y ^yJjVI olj-iai-l ^yj 

* 

^Jn < Jjj 4J4P 1_A-1^_J JLJI l ,. t . ;S 1 ^yj ^y34>-Vljj Vjl iJjljlj Ju ^yJ -Isl»-^Li .....dil 

4j 1 . / 3 l l JljjVI ^yj ol j-LpI jjj^Jl 4 ■ A *r JL» ^JulI ^yi >1 jlt Jj_JI 

j^—Jl <~*S ^yjj J^—Jl j>L^J Jjjljj/* (.JJjjj . 4_«-J—Jl OljL-JI JlJjt ^yi 

ii-jL«JI jj .1 1 ,^j j t^j-JsUaJI Jlj_}' Ja->-jJ . <JjjU-l ejL«J ^yi 

.jSLJl jlj-4-v^lj CiLjU-iUI 

















- CaLu-ll Calua 

^-Lp Ja-jjj jt ■ ■ lo j t L$J Hi cLU-LTj tc£ ftlj^-Vl ^yjj L^JLiijl 

jij ifUhJJI kj-Joj oL-JI ^ (j: j>-VI ^yJI jLLJl 

• ■ jt jj-JslJaJI <Jljjt -baaf- ij^ij^-i nL^M oLjLjJI frli- 

Jaa>-^j V 4jli jj.„. 11 .1 fc. » 5JL?- ^y» L«t 

. frlulll i>i—jl 

Nitrogen assimilation : ojjVl J-ii : L_*U- 

SJUaaJiI OLj-JJl oLj Jljjt ^ JJb- <o! jl^-j 


UL>- . ^JU JLi L* (*-^j ^j- 5 ^jj^' uyj^ 1 <-5_r—* 

4_ ^ <T ajlij C-Xu-jJ taJ--^- 4jJ_ij ^ylp (_y^JI OLiL-JI ^yi ^Jj-j-aJl 

.J^kj i)ji ^yA L»-S" J. ; p j^JI ^Tjj] 4 _b1pU ( JJij L»_S" ;4jj\-lil OljLj ^yi jjt> Lo-P ^yjjjV! 

ijl jj\ Jl ^yi jb j\ Ai ,_yi^-ll JjjtjjJLjJI ^ LS -—uJI <_£jJL*M ^^Lp J-^jj 

^*_p <1)L»-jJI ilJjljj- 4 M <_£j j_kJJ ; ot»- -Ul oijLj jj jl^-j JL-j 

H~p 1~. ./all (JjJL*U l-JIJJI ... ' .ll ^y* ojLj j C-<a->-jJj HLt 

tOLJI ^ ^yjlill j^-xJI 5:>l>jJI aJlA C—ai_yj t oL-JI aLj>- ^yJjVl SjiiJl ^yi ^Jj-jsJL 

C^ ^1 Ul ■ -p ^J~ ~ ‘ m ‘‘ '' (2/^ . " ■ 1 O^Lj^ iilaA ^yJ_Pj 

, oLJl ^yi t_~5iJL3i j~i- i~_Jl klUXS’j 


J~.T^i t-JlJJI JyJj -.11 lJU-I jj^JI J^ '/.y ' J^-^-i 

Komner 1952 ju>-j UJ - i(UH lS^j ^.>-) oUail oLvJJ' J'jjV JJI 

. J^JLJI <^IbJJI ^y i 4JbP U^Ib^U (bIjLjJI ^yj 4Ib a 5* JjL ^ yi.y Ji ol 

I ^ -p a il ,/jll oLjl_;jJt ^yi C/N CjjjVlj 0ijjj 4_i5ljtJl <_ is 

L«1 ( 8b1a JjSJ iLljjll J>t iJl>- ^jAJ . 4^_aj jJkl iJ jJLbi ^ylf- 4.«...L..~J1 obLJt 

4 A./»l l CjIjI—J l j^yi oIj lj 4.^«jT ^yi V ...».-JI o^vjj t4.■- ; l l Jjjju jl^a I 5Jl>- ^yi 

k_*jL»«-; d>-L?xj Striate i_J"tav^ ^y» jj> 4jl ^S-J 14. ; - - '.Jl i—^yi ^y^aL^VI ^J^LaaJI 


CiLljJI Ciluijjil 




• (J* J' u» -U^T ^ SjLJI 

>_j?l ^ SjJ-l 4 ■•.. .VI Jbjj jU-jJI iLJj^ 

<JjJ j_jJLP Ji>-jJ dJLi'j^iL: 4j' .<aU (jljjit! L-Jl-UI I ^ysL*^»-1 

. 4^>LJI JtjjVI ^ Jai£ jJ ^1 —J ^l_^-y 

* 

Transpiration : £iJI: LoU 

4 .. . jj . c 11 ^14.jl ,^tl oljL-JI jji 4_jjl^JI 4^»ljjJl 4 _j^-LJI oJLft 

4jl.<a U jlsfoUl ( jj> cjL-yalj J a.ijJlj c^JsIJslJI oijLjJ^ ^lil ^ jw>lj jl—J 

Lc jj . ollLJI Oj_^j W j^T ^yJJ is*jt l - jj-^- ~ ~* 

0 

. !■ ^■■■ 7 *~ ^ (jl v y^h-^- 1 4jL-^L> .■* - y j~l 

-Lst-jj tiiljlj jUj 4j' ..rail ^j-JaUaJI iJL?- ajL j ( \ ^ V i ) ' - ; - * y_yS ( J-^—' 

j '-:.;.<Liul liJUi ju>-j L*-T 4 jL>- jJI iLljjj 5JL>- ^ iUj ( _ r 5Lf- Kohin (1939) 

. ^pisUaJI ijljjl Axaftli 4-.—-JL) ( ^ ^ iT ) 

* 

Growth : j*JI: UjU 

c4^^j^ r; _iJI iiAlLJI jA^i jj}** j j ■'*■ • ^ ui*y> 

* 0 

t s-L* . ol~JI j-o—J J~5" 1 j»./i 

^ J-ij 1*5” ^ jjrfsuj ^ oLJI ^ 

^yA o j£sj (. J j- J t .A ^Jj^-L) 4jLa 1I ^JaUaJI oUj jJ 4-. la. iH pi j ~ ,: H *>Lt->J Ifc y£ 

(j> 4-^bJI jJL>- ^ L^ Jjl ^UaJLlI LjJO-^-S' j j lai tl.. . » • 

t^lp jL^jjJ 4af»-ij LjUail CjL-J l j*-0 Oj£-iJ i}\jli-\y (4^1—Jl OljjjJI 

0 

. j a . : U aJsJU JlI oIj jjJcJIj UaLjjl Jj! ^j j-fl 1 aCj 





qI l'lII CiUi 


jULJI Jail I 


<L_ 3 jU?^I jJhliifl 

Symptoms Of Virus Infection 

0L4XJJ—jjlj . £!_/-*' ■—(_J ^1 *)»-■ — ; J^T yjjs jLIIj oLvf^lj Ob'LyJI yG 

c. ■- - . j L^ji "i/j t -L^ 4 i i CJyi! ^ (.j-f 3 y* Cl..l.~ * li|j i IjjL-»-J 4 1 i]a:.< 

* * 

Oyil 4 J L...._ * ^JjLp (j* j -- ~’il lit* i4jaj? y\y^ 1 j ; y ji-5 1 AJ-*y L ia\y I 

. \-£jy ^yj| ^ L$y-^ ^^jlyP ^^ vS ! lS^ SjGLSJI 4 j 4 .- i 1 d-JyJI l_j* Oy^-J 

ct^LyJI frl ,.ji,c -\ ^L >-1 j . t . " . ^ Jjj 1 1 ^ t i w Jup! - . 3 ^ j 4 _^_ |. ; H 4 _*JLJ-i yjj 5^ iJy->o a , 1 

L»Lp 4jUs|S ystemic infection L»U ,±UJJ LU^I o ySOj tiikiit 

. Systemic Symptoms oLJi *\yU 

0 

4_Lk- ,y 4 jUo)/1 j~a^J (hypersensitive) ill L-.L— > - oL-Jl oyfKj aJj 

4jl_*a| 4 JU-I aju& y ^0 _-Jj iOl .i l l 4 i 1: $M ^\ j ■ - <jl OjJ 

LUs^Jj . Local Symptoms LL^j t Local infection 4_*js_y 

0 

i_jjy-U f 1 .ii ai lj 4 jl_^f")ll _L*_j tljj-* JlJL* S.LP 4 _^-jt 4 _._ 1.,4JI 


Shock LUs^J jLLI 4j^ yij a Ju> ( _ r »_j j y iJuJJ^ iJL>- Eclipse period 

* 

Lethal *y£. bl^>\ l _ r —<oLJ1 cjy l« bL*-! tPhase or acute case 

<>■yjl jAj 4^>-jl l y y-~ 4^>-j 1 -L-jj CjLjJI L« ajLp t y£LIj t infection 

oLJI j-* JjajuLl ^ j-flij 4—jj Chronic infection oU<sl 

pLa_iJl L yJ 4 r . 4jL^4>'d/l jUhl 4_>*yll ^ ^ & Lf aGLi 4 jL^<s| 

\ls>j oUa^l L^j ji jljyWI JaLaj jl 5 j t recovery fb ^LLi jl ^_»LJkl oLdJ 
taJj J_i 3aL>- ^ftUa4 (jljjVl ^ ^/iaj j-fki ij iLJ_j-^>UJI ^1^-->1 yy (ji 

. . . .J Aj-y&J- y tS y^ 4P y~>u r- y5 



_ Cll U It CiLuj 

y y 

N \jl « >-tj tRingspot - -]| j g U * Lsiaji 4 JLA-I aJu& JiCj 

inapparency of 4 ^-jbU y>lkJ cyLiu j 4 _.U?j y*lk. ^Ji 

al^J^kJ! j -4 Jjt James Johnson \<\Yo fU- o^*j < symptoms 

Aj4^a» cJj JlJ>-*\j <iJJ j JU>j 4 jjkplJaj clkLJ ^3 ^jj^-oJl { 5^J&liaJI 

L j+jaJ>~ jj oIjL-JL l^_i?Ljj N tL^L>- LfcLjjl 4^>-jliH 4 jLv?NI ^Ik* 


ILL^U a__JL 4_~—®t 4.i -.ail aJi_gJi ijjLSi_Tj (Certified seeds otaL$_iJI ^U.-^ 

^dl oliLdt a JL* ( JJL« O] jj 5^1a-La L*jLL« ^ 4 _*Lp jJ-i-C t 

(4jLp^U 2JjL«JI ajjLsil diLlL-iJ! LLp'VI L$-L« j — :;7 ((J^)ajl *jaii 4 -o-JL i j-fiij 

j^Jaj ^JjIjP LgJ a Aj Jp oL>jjJ JLjf- jjj . <_£jj>-l 4^jLj jdjjl ^j- 4 ~aJ £"jdl £■ I 

Latere = to ) 4^_i>«dJ LL^yi SJLLI e-L* ^Ip ij^H >t5j cLLa^d 4 j»«— ij 4 _-j>-jL>- ^_alU* 
iLju L—.1—a- LUoU SLU1I JJtjjJI el*! (Latency infect (lie hidden 
otlLdl ejja ^IL* Jj (Llvs^tJ CjjaUi lytj jfljVli *b/ LjJLhj>j Jt ^^ip ^^dtj a_yS LgJ 
Dodder Latent J^bJJ jJ-tdJ dLlj^t ^ (LLa^U iLU- carrier hosts 
oL-s-Vl jo*-!, L Cjj .Carnation latent V. ^Ldl JiJ^_aJi (Mosaic V. 

i j-A LijJL?- a^jLjJI frljjr-Vt j §}*"• cL* c~SjJ 4 _j^>-jIjL1 4_jL^»^II ^jblk® 


Lj ajJblJaJl d JLA ^.q. t ^j-j io JL-* ^y^ij , 4—^—^-jLiM jjblkil 

«* 

: 1 <j--.b-d (dLLl aJL*i 3jl ji-\ Jjl. Ljj-I cjj^l l_~— j L. LJLpj (masking 

L* li| ^U= 4 ^l Jj-ij-d' tj Je)s i-> ‘Prune Dwarf V. Jji^! pH ^ Jjr J 

<J LUa^ll ^daliaJI X (idlTJ ‘f 1 1" j* ^ 

, -Li JLiJI ajl^^1 


^ij^ p-jd t recovery g.I >1 dLLI a-i-^ < 4 ^ »i^ 4 a ■ ? •> -1 

iiLLl eLft T. Ring Spot oLp--dl ^lLLI . : 11 i ^* 4 *—■ j Ldl ^J^-I-Lj 

Latency iJU- ^ iiU-1 a-U i*-Ja (Acquire immunity 4 .-:Cil ipUlL. 

. oLJI ^jA 4 :—il irjJLil ^jJLp LLva^ll jjbUia* 



CiLuJI CiUu _ 

( L-Jj - j il J Ljjl jt Jj J. >ll .j m C V . I ^yjJl 5JLp>- 

^ UysUi-» ^yJI ijLws^U Primary infection a_Jj VI SjL^/1 j 

Lc-ljj ^ SJiUI ajL^U Secondary infection 5_.oL^/lj t A —jj a_,Us )[1 

. AjL,aa <_£jLU J 1 

^a aJjVI ajU^I cPLRV ^^UaJI ^ J'jjV! aJU- *>b-«j 

c^LLli^l Jj^lg jA i^jj\t}\ J_^jajl jt AjL^^flj cA-*-*AJ p—* ^y$ L^-IjL^I jJ&UiLA jj< 

.ajL^x* oljjj ap!jj aj£LJI i^jUL-JI (Jljjl 

4-ul : .«. ,.5 nJI iZj'zks 'LLdl ol j . ; .it 'i . ~ i a_, . ail 5 jL^>*VI Li_Jj 

L-..—5*jJ A-v’Li- 4 ^jL ■O..S' Jjj lii-ijj 4 Ol-~JI ^yi Lftl-i-j-Lj tA j j-ji-l 

Ljl3l_^c , j ili-ij 4_j^bi-L oL-j^^-aJI L$J Jl£ c 

. ija^l I_>j^iillj 

c a_j^-jL?- jjsLkrf jl olj-Ju <u~a jjLp oljL-Jl ^ylt ^ i C xijj j^_iJl 4 —— *j 

: I j-aJtl 4 4jLo 1I OliLJI ^yj 3Jb-b 4 4 0 J^1 jjyiilj j^sjC 

. Chemical Disorders LJL^-S" ol^ - i 
. Cytological & Anatomical Disorders j a^^ Ot— V 

. Inclusion Bodies oLJI ^ iJU-b ^L^»-t j yrj - r 

• uMLw^' J ^-J - i 

:SjU^I iatbJi jj&Uail aJL* JjL u-aj 

Chemical Disorders : : S/jf 

oLLjJI 4IaL ; ■ 1 1 A_>«- —. jt ^yJJ -' a " J j— ajLj (Jj^SJI *• 1 ^ i T 

L^-ajl^..:. — i ^yril jl_p>t jJUtjJ Mjt oLJI (_jijjf ajaLjjI . ^ ? Cll 

iL)jJlp-j 2_Jl?-b Cj\j£ jtj£j (w--— oL-jjj—- ill ,jiajo l)1 <_JL>v! t-i* '<•»»' -aa 


- Cil t'llt CjUu 

: JjL* « 4 -j jl 4_J jA LLtfl jJtUu 4JLJD JLfi jj c <LjL +Jt Ol jju 

y-s-Zy J J ^ 

obLj aj jLL. IjjL; < 0 ? La-f t<jljjVI jjj J J| ^Jl Xanthophylls 

J 5ibj o-u>-j t A >„j.1,.,JIj LiLljJL AjUail White Burley c_>Ij IU-jJI 
0Ls lilli" tSuxcinic acid J ii^»Ju. ^^aiJj tMalic acid jJJILI ja-*->- 

ajL^^U jiuJ Uj L!>U-I J anthocyanins jOL—<» : «L>j 

J^-j-gJaj A—jlj-^-jl jljt jl c<_J.sLp j-f£ j - >» -»*1 ij jj <1 11a ~; j t A-j-^jj-j-oJI 

jr* s—^”r* <4 ^*—^ Oy aJU- J illl£j . jLa jVI IJ Le- jl t 

. dark - coloured melanins 


^ Q ; ; ■ -- H J l^11 jljjJ ^ » -i'* « ^** ^ <U_>-UI £jA £ I 4J | ^1 . ^ ^AJ JL^jJ J — Y 

4 ' « 

1. .^U> Ij;in'! Yli-» oJLaj «SA_^ij jljljj| Gurnmosis ..^ 1L 

c* 

J *L,j_2JI t/’.r - 4 j White clover mosaic lL;'j_j-^ ( Ij—jf) 

•cV 

* 

isUlj tJljjVI J L-U ^»..,la 11 ja iwJt-*-!' _^->c; Ljijf — f 

dsljjl dlJLiil • fl 1 a . i M ; Hj <_jLd-l ^a L^-S" c I j 3Uil 1^ aj^JI llo SjLjj aj_p I »t^~.j 

jlyLyal t PLRV ^^IkJI Jljjl (_>UjJI cPear leaf roll ij ji^SJI 

—, UuJI 11 a Jij-Ai ^£jlj tSugar beet yellows JLJl j ^.j 

aJjJI j.* J-Jjj^_LS0l aJIj| j-v iodine - potassium iodide j_^JI jL^i-l Ak_-I y 

, Jj^a^JI Aja_xl y 

eP I_r^jJ] (^H- Ld-Jl jLi-iJl cJl*-! jl Jj oLfj 
di JL-JI j '.j a ^ a'Js?-* Hanke 1957 j! V| tf .L^iil 

c Phosphatase ^oLi—^^lll (^jL^ ^-c- Jg L l - 1 a^^jli la * * ^»ljljajl^j^^J! ^Jl a t i l 

. OljJbl yj£i\ jLLljl Ja j jl JL*J .kflt A->»jjlsXjl Olj...i».T.il jlj 

i Jt^P A—^gLi- ^l_j , ;J 1 fy-it J oLc-Uu (j A ^ • ^’ >1 L* JL.. O j - 5 - — £ 



CiLCdl Clt-LUJJ-id_ 

Rubbery Jsliall l> a. =1-1 LL^U Lord jjjJ >_a •■ Lamboume 

- gll ^3 —3- 4J3. Jj-j L$ ,« ,.40 j oLpUaiJI O-La ( J-#-P -'-'H Lj cWood 
^. .C jioL- Phloroglucinol JjL>- 4 «. ..^j hydrochloric acid 

0 

*il jj Cellulose j_^U !l i_—yJ bab>U ^<40-7 I ( l_b ; 0 •*- L$J ji 

j~j> ^-jllII IJLa . ilsiia-a L$1 jcs£- 0 j-fS' djj-* l-La 

0 -La tRubbery Wood Symptoms ilotUil L-_iJ-l ^jVI-cL y. . .hll 

^.jVI tWeeping habit ^—J yJlj <L—LI lj JLp yaLhll 

. (JJ.,< 3 <^l ^)juJ Lfri-AJ C—£ 0J.il ./all 

e 

; <Lpij j-Lr.llj L-^-jJj:. 11 oij-JcJl : LjLj 

Anatomical & Cytological Deviations 


b^dM d->JL»»J (_£ .LSI ^-jtdl l _jJj_ r SxiJ Ljj . ^yAj 4 --- 1 L 4 VI o-Ls>-_^il ^ j**5 j-fcj 

0 

.Histochemical deviations LJl.* .5" 4 »...k ji> Lkji <u£_Sj - 0 ! Jis- 

0 

jl Vj t4_>«—jVI ijx-volj Cj\ j . A- b l oLl* jl Ajl jl 

< 

4_^j>--J l ol ^ . » . ; ,. l l —I U , j« .. ~I I sJLa (_jLp |j-LL>i iiLlaJj tL-jljj 1 ^ .'a *, .i 

. Cytological deviation 

jj> j^-Ll tb^LiLl Shape ^^Lp . .a.ll j—JL; j : N 

* 

JS’ ,^1-t jUaw o-Lf. "ilLSLii i>l IJLftj . L*>L=J-I number j jlpj Size 

: aj £^Uw1 Ip* 

(Cr. hyper = over), trephein - to nourish) Hypertrophy ^AW^>\ - ) 

y-_P ajljjJLi 4->» .;) ..: I I 4 - a - .ja II > /i-P' ojLjii ! La jj 

* 

. fl 3C.SU 4 -a .. UJff- aaljjli LojI 4JIxva7,.-I caJloJL! 4-a~JiS1 

(Gr. Plassein to mold) b^U-1 zjs- Ljc-Jd 1 jJ- jAj Hyperplasia - Y 

0 

aJL>- ^3 1^4 K tLjjjj a^j JkJ>w4 L^-Xlp i-«l 

Uo- 



__CiUjJI CiUu 

.cell proloferation J.«.Tumors LjjjJI 

(Gr. Hypo - under or less than ordinary) Hypoplasia - T 

‘jl L^lsU Jil iJs- j~t-jj 

* 

. frL^apVI L^u] 

^Jw*J ^L^a-pVI jt j^S ^JLP ill>- ^ IJLft Atrophy - t 

, SjLiJ ^.lp j’\ L^G-I jjl5vJ 

* 

tLs^a-pV! o ^yjj C* 1 —j^AG-I .} J.—P ^yJLp j-j-iLJI Ol U—— ® 

Malformation 

* 

ajLj jAj C AjL^all oIjL-JI J_^-y L» L«Jl,l <_5 ^Lp 4—Jf jJj * » .-II Ol^-Julll y»j — *t 

j£. i—<twail ^ LG-I c-.-.- i -\ *-~pji Ltyloses JLSljj yj 

. obLJI ijyij JlyJ-l ^1 <j3 }j IJLaj Pierce's dis. 

L>bU- ^j 4 Wood parenchyma s —.tjJJ i ...■>.. .t '.I^Lll LJ-I L^U-1 ^ ail jj ^]aj 
frLp^JI jIj^ ^ Pits jJLJI Jt>U- ala jij medullary rays Vt 

. <.tpLumen ^ yJj jlJor oli Bladders objJL. Ji[ j 

. Cork formation j-Iiil y, j£j ytj ^y^-T j i!La,j _ v 

. turgidity L'A-aSI y* yL‘ yuj - A 

. l^G-l y L^jJI yU L>y; I JLa collapse LS Jl£jl fUdMlj - <\ 

y—*j t L^UM <lj y* 4_LP J — ^ * 

. (Gr. nekroun - to make dead) necrosis 

* 

Internal Symptoms : 4 jL?)AJ LJLt-IjJI ^aIMI : liJU 

Jj ill ^-yJI *ui^y (_yG tiLI ./all oULyil ^)>-l.> Ojl^- ^Jl oly^-Ldl 


CiLfjJl CiLlujj^A 

>b f L^t c 


trL^!y» 5JULI 


•jl Ju.iUJI orw-JVI ^ 


>* 


. 4 ^ S LJ1 L^ULi ^ 4 jL^l1I L^UM 

Intracellular inclusions : b}U-l J>b 2 L-- objiil - \ 

if 

Jl •*?y flJLft o| Sj J*\yW ^ L yS\ IJL* 

oUljJ-l ^y Jls ^jj Lg-jJ . LS“^ <_yl J* ^1 JL*-« ^yy (_£ V 4^p-L^3-« 

c a 11 *LL«^Aj a<U*wULj Lg-itj iiXi jjPj t oL>jjj . a 11 *• -j AjL^ail oljLuJIj 

* „ 

l&j;««> ; llj t i_... .~ll aLj>- ^3 jljiatS” 

.oUl 


liLljjj* < ^-«- c ' frUjf 0 -> jj . a il Oljji-J 1_» • 'Tl <j-“ (Jjl _yjl-«j| uLSj 

OLj_l^l a j-ft 11—Ji ./aU il)L»-jJI jljjl ^ 4 jj_jJuJ( OL j-ijil ( J-1-C 1 —_J-^J f “*-®J 4 l)L»-JlSI 

* 

l -^-T j-* Jjt jLS" dil ■iyLaj] Oljj-L LJL>- 

|*-*>l d« £ ■ £_j>* 1yil ^y 0 jj £ d. l lj ^ ^ 4jjjJb j-tr^ iS j-^~ ^ O 

. X 

** 

^j-^J J^r jj N L$-j 1 V] Ij-j/ o j_ft L)f p-^jj 

Jljjt 1 —^ULiil yj j-f jjj oLs^Vl oVL>- y ^y\y^\ 

Jj-U^l <y L*jf tc^y-VI ^yxjj <. y-*Nl pJsLJaJI Jl jjt ■!*-£ 

•('- i ')f J J 

* 

l jb>- -lil klJj; I jj- 4 oULuJI jjj* 1 J*P aC.ja>-jJ t (-alkali 

ijI ^-^_) 3y' m ^~- ^ ^ * l . i . ^P 1 ^ a ) cI-jLjLuJI a-Lfc ^3 I g" - 3_) 

. ‘Uf-'L. i t .-a j j£j 4^»-jiii-l 4_jLva^/l 

. V * — o 4 ^Jlp-IuJ1 oL 

oV^L*» [ yi » i i J^-J *^..^ o i t4 ,a 1~ -i^l oL<ijj. a 11 aj,, ? .o-U ^jjjjLJI i_jil; ?»jj 


UV' 



-oLtjJI CiLuj jjji 

• *d j { coIjjJLj DU-jJI bdjlj^* ij'Jj?* 

: Lg-^> Jl^il Oli OljjJLJI Uj5oj 

. DU- jJI D-Ulj>* ^ L5" 1 Irregular Hexagonal Plates LU-t-* j*JlU - ^ 

. aJL~JI dLlj^* Ji-» Isometric Crystals L yy\ olj^L - x 

. jL^aJl ^ jj-i Ji* Spindle Shaped bodies aJ^. oJ^L - r 

. jU- jlH dXdjy Jju Needle Shaped Fibres <jy\ oljj-L - t 

* 

obL~J1 ^ intranuclear inclusions sl^JI Ju-b ajj^LJI ob yJA J^-y L« IjjU j 
^ u- VI obb-JI dU-jJI obL-j Kassanis 1939 Lajl^-j ajj • <y _^-A-lb ^-;U^LI 

, etch yjjyLj ajLs^II 

, 4jL*jtil Ol—J y a J l {JU—1 yA La_S” {SljJI Jj-b ®jjh; Cj* b"l Lfjj 

mi ftp Me Whorter jl *-j tU^LiU_ / u'VI bJLIj^l jt SJ Jl ^X.\jy> 

■ Cj* 


\ g :& y --^j {L9-V-I jjLojJ oljjJb yjy^j 5. c ^ © £ ^Lc- Tcex 

* 

£-baj ^yl} LaJ ai J-^4 <-U>^U oIpLSJ ajLUI C*>U-l {yk.yjy. ^ j-^-i 

y - . ' . ' j»J 4 SI4jy:.» ; ■- ob ^wajj I ^ ./a « ■; ^./I'Aly oU-laiJI a JlA Ja-j y . Obj^f^U 
^jLiwa ^yj| U«Jj JJ 4 J4 J.a-1 jJI ^yj| y* 4j J ; . <« SjJ-Li—_« OIjjJj 4-j 

J JL> ( v r A 0 4 4_a_;_>j VI «.(_$ jb ^yi 0^tjLa-saJI a JL* . JL—- 

. j^-JI .ilJbb L^JIS, Ate j J-f- jbjj jvJ . ~ il a ; Ull 

J Di {_^ll ^Joj . « . x" U* UL»_a-1 oljjJLJI jL» b^bjl-l SLj_a- tbb' ^ aj! l .jan j-Z'ij 

■ J>\ J(vj-^') 


-j -Lij . 4—-U-J^—Jjjl yj> VI y* Tl J:S ^yj X -a-1 jl A-ySjyA VI Obj-lUl 


CiUCiJt jyi __.___ 

jlSI t_fjj-i e . ’ <jb*»',/l y JbL! j-& L*_S" ijL^yij I- 41 j^Lp 

. jL-jJI LiU-l JaUl 


y*0 ji 1 ft i * < L^-lj 1 ~ ^ **~~ £ A^oAA ybp ^ ^Jp^ 3 

• *-AjU oby>~. y b y 

j_P ib j 51 j A i.l.~ oL^jj—J L^jydl X ^L —^»-1 bi y>-jJjjjj-* <<-^*lji y 

yj_yj j*-bb*JaJI _pjjj u“ 3 s ?*3 oL-jJI ilL'jy 0 -“_5_ / t-iJ cA'!>L—! l yui t 4 _ 4 _)Lul^ 
Oli X bgy lS y~* <— J ^Jj-^J ts— d y-dl ilLljy t /jLi-Jj OjVt 

J^aJ! kiLljy i-i a_*j£ yyyj -y^l jt ^Ip csy-^ 

. Ol£i jJ jl £~*Uj Uj^ 4 m S../?'^JL* l^-J X 

I* 

l 5 ^ 5 sj o -3 $ 4 _JL>- 1 -XJI y *-j J ^ ^ *mj 1 S 

4_jLs^I aJL>- l oljj-b 4»^j\_ ; jJI Lj^Li-1 { J_>-\j jL>--Lil iiljljj-* 

Oj^JJ C (JLl^O^IjL AJLJfc ^JLp ^ 4jti . . OLjJI j, «,<?P ^J| olij J~S 

<jli -uUt 4---^ 4JU^ ^ j\ 4-^. ; . : *1 L*L*w>-l L^AjLI ^Jslja-JI X 

*s * ** * 

. LjjjJu ^jL> jjisj <jU L ^Ia w > L—«lj 

. U^i-I ^J^>Lj jj jyi !^y>\ jjJ- \XU? 4 ^*Jj^jl\\ oLj j-I^-^wJl! 4 jiJjii^l JlSs^i VI y..w,tj jl 

* 

obijUai' oli^JJI obU b^L>- y j^L. Striate Mosaic ^ Jjr J ut x4 >b- ^-» 
Couch Grass oLj y 0>51jj <2—^ -. iL^ olj_jJL a. t .»■ Lr U 

t Spindle Like J^LiJI LJy-- olj^b u^-bji (Agropyrum tenerum) quak grass 
c^b Liburoia striatella iiibJI jJI y b£-ij 

. bp jJLA 

iJLv?' y b*>U- y Aucuba Mosaic V. 5U—J.I jL- jJI yjy iJ!>L. j j£j j 

jjJij 1 A-~~«jy-aJI obyjil y» 4 jLLi>«-« JL>yb> y cAjlLl>^ OSbbd 4 -^jUI ObL-JI 

oLj b^t_>- (yj . a - —ila.—' ajjjXj ^JLa —vsj <j jj^ ^Jlj_S"ljb 4 b_* 2 /1 X 1 

. -bii Lijy VI X fb-j 4 j_^ ji: yjj^dl IJLf) yUai' Dailinsia bicolor 


l^_sA3j>v^iJ bjb,(3.b a^j 1 - ti l c^b-ydl j - - •*- A-lp ybl aj j.^ ,,a dAbJL»^lJ 0 Ai 

U^- — - — ■ — - - - - — 



-OLi-iJI CjLlu JjaS 

4 ■ 'A n -L I J—jtj yi> JU-1 Lo-S" ii-li-b oLj ^ji^ J —Jtj 

aJI dJjljj-* - t j LI .,a U obLj Fixation c... ; i~ ^ La «: .-.11 

. Sj?£ JU—jL Lg-j j ft ^ ij 4 4 _Jl>-Ij oIj y^ j> Cij^> V lL 4_jjy*il (_j^i-iJI 


L!>t> J>b 2_A-rfjj_5_flJt objj^l £jje> jj> jc. Golden 1954 iu! y? Ja-p 

:^I^uUI oUl 

L* ( J^'j t JL>-lj C--- -.1 X ^L-ajL 4.... a VI ^LajtVI 4-p^ 

LLLl^> L-g-jLi ...J ai lj 4 jjL > _ J >JI Ly*o\j£- [ a . l a jy W- 1 ' oSU 

(_s^ oLjj t < M o Jl* jLi 4 4 I 5 Li-JkJl liLjljj-* j LLv>^ LiL>- . 4_JLS' 

X ^L—_^-t ^ j £.j 4_*_-_^i 4_5 JlJI 4 — j i jj^iaJI *il 4_j_J-l 
d.-.■>■ oL-JI 4^»\_a>4 o1jjjl^I 4 L |^-iJI 4(l)ljjJL!t l!....■>- <jj-vfVI 

. LIS' U*sj4 >^1 JS* cilsiy 

j: 4jLbj*-* lijia JL>-L oLJI L^sLi- 4-—objiJ^I jj-4-^ 1 — V 

* 

^jj j5Lj Jj_P <L._» 1 j V IjjJ JL^-1 c-^aIj jl Ju>-T 

A_jLi ijJJJLij t4-4 _^-jL?- t { j^ .L‘-p ^lI^Lj 

. <U-J JuS' jj- 1 Uj jJs liJLLw^j 

■ Q. i 1 — V 


01<LaJni^l oIjLJI Lj^-^ j j.*.&.\ \ oIj j-i^1 J*^ — t 

. JjLrJJ 4j^i yiJl ^i-P oNli-l Nj (. ^ objJl>v» ) l!L»L« , ^Ap 

lg-JLp jL^ipNI ^5wJ IJLflj jULI »_ij^laJJ <JLp <pLl- oli 4^-j^JJI oL>— o 

* 4jlLu^ 1 4^J LjJl <JL>\-as* Jj*-3 4JL>- 

jJ^ki IJLa ( J- S ^5sJ 14_J-I LtA-jLl ^i-f' 3j^U ijj^Ljl oLj-l^I — 

. ^3jJ 


3jjlj oNLj^ l ^iilj (.1 «cJLp oli oL— V 

L^J 



cjUu j jos 


• OUjJJJ- JjjUj[ oljjju ( JjLC — A 

* 

0 JLft OH 4 J . J L* 43*^P «iiljL£i C J ^a U jJ ^>-1^ 4jj^»LJi ^JjLf — ^ 

. cI^LlSI ^y jl>- jJI ij* 3 y3 oIj yi^M 

L}UU OL^^I *,iijlj j-ir ijLs^^J o>i—*-jLj 4 _jl ^UJl ojjJLJI oLj ,*,.<M ^ .t t i 1 — \ * 

. <aJLl>w* l $ *;■» ^ 4jl ^yL*- 4 JJLl>w* oL_^Jx_j 

^ w_tfT 1 A-*-4>»jj y^ aJl j\jj* JL*>Ij f.L*J»*JI -i_S"” y± — ^ ^ 

* 

lj\,: ^1 Ol y^o: 4_-jj-iJi oLjjl^I Of Golden ^Jl-J ti-JluJI 

* 

‘ j Jl-_^ _* v k j : a 1 1 cl^b^JuM jJJLsi jb_Ipl ^j£s_ 4jl JjjLil 4JL^*1 4 jjIj£ L*f “ > ~ * . iU»S^4 

< ...L*1 l^l^- 4 A 1 T , < ~I J i^ >1 tLj \ 44i>-^Ai. -*- ~ iNl 4jt->^ 

. Masked V 4 _*jL>*jlD 4juL^JLo_*ji->#1 4jl L&*S^ 

^ a I I ijyjj-i y oL j ~ < M 1)1 ^ °i 1A Sheffield -il. i . ; .^ j-y*5 

oLj : M Jj_p 5ja—I j_j ^ar ^L-p Steere & Williams 
. jLl» —J JL«J 4oLiJjJ*- Nj l* OljjJ-JI <1)1 

Ultrathin Sections / oUlklil 4]a-*l^o"\ fU Brandes j-Gl^j j 
S-*V ls* **-' , JLrs* LijJ-^- ^-^4 0^5LlJ uJjlX JiJ>iJ jl ^^4 

J* 

lx* ^^Jlpj < Membrane «.Li^u Lj^ SI»U~.j c Irregular Arrangement 
'* ' ' 

. jj— 4 il oUjj^JJ bj jIj Regular' -- • ■» L~j^ ^ jj' <^... ■>- ijj^JLJI ob^ 
1 ( -J-p iS ■ -*ail L^J-P j^S' I Spmdles 4 _Jja 1I )/l <1)1 

■ji* Wv <y 

• y'' J-f* J*dl ®-ij* l -l4h^J J !" C- «.^.4- <_a-S" k*l 

J^-jj ti-Jii-laJI oL<( jIp Viroplasts ^1 ^ <\ n fl_ p Me Whorter jil?1 j 

1*5" t4.1i:.. a x^ry 1)1 j£s i-li-ljdl ol1)1 1 ^ t \ fbp Kassanis & Sheffield 

. 4jj_jJLj Ob_jl>K ^yij 4^ij^4VI <JjLj \ JJj*uj 1)1 




-—---.-o U l I I obui jjja 

: OOjJI JUjjjLjlj 4 ;r .<*jl pi—sr^l 

oLJ Jljjl ^ L)l> jJI liLljjyi Jujjijl pi—ar'ill Sj jj 

r^l^ULoLail irti-jdl 

4 _*j_pu) a — Jl jtJtfu-JI ^ylp (_j* -i a ,,» —t ^JL»» jl-a* UL>- Aja-fll_^j *» wj — ^ 

, AjLaU 


O^j^ yjLp c-L* 4j a jt > ^yi — y ~ m£sj ^ IS^- a-p j*~+i ^L J l — Y 

•^j f-Uai-i L yi«Jj 
* 

L^-; t olj— j*—iJlj a T • • — Y o * j- ; _ ; < C j Vjl ywjl ^^s^-fl-i — Y* 

. j-S] ^jOsuJu j j .bU A-»-L>-j oij y**-* 

jtS\ j\ 0? ( j^-f tc$jL«JI 0 L>-jJI iiJjlj yA ^j j-uu SjL^^i/I AJL>- ^ 

aX» J-i-> *ijjj b^A-i- ^ .., o > - 5-i-Jj 

e»ba c^aL 3 A-fl. Lt — > *—* ——J*^ 1 '^A - .-i Ajl—i^aVi flJL>- ^y3 aJI Ziy??^ J^S"j-> i^L^jJL>L| 

b^ULI jr i-l ^yij tA_-jvL>-j pL~j>-t aj-j-n-.Lll bJLpU ^ b^A_>- Jjt ^yj . 4-P- 

, 4--aI JLtfl ^jl fl .||3 

0 

pL—j»-lj A -j-a. >- jl <jj.i\ tljlj^Jb b^U-l ej-a ^yi LbiJl ^ . L . 1 1 ! -L-S”tl ^yi eibj 

L$jlp j- til jaJ( ^-a -L»-ij l _y=rjL>- tljli X pi— a» 4 ^ ... ^ ■* ■ ji JaaObj X a-- ; ; »t 

. A j (—>l—AJ 

:jti\ jZjzi CM p-fri' <>*j 

i £-Ul ^JL—Jl ol^yi J5 jJI ^jLfl-«aJI <_£jj^ j-ja}i\ ^ ^ 

b^L»- £y*-?r Lai(j-* -^^Ls a y — « — t jI b^Li- ^X>-\ ^yi O L>| J t l ytP^kj 

0 0 

oL-tjj—>- jt oljjJu ^ 5,tJl L^L>- ^ya.w i ! j_^- c 5 j -«-* -*D1 oA^ 

. OL yj>%* C^.aa j ) Lfjt j^i-P ( 4JL»l5l^A 

<->w-llJI aJL>- ^ij . £c-jL- S^Lp ^a>wAJ ! Olj^JL5^t A_L>-^U, — Y 

<jjit olijj i y^ j-L*^ 4_^_a^o -L-JJ oLj lj>- l ^tL- 4 «j^L*JI 





Ij \ >j c eJL_ pL 5 ^5 ti^Uj 4 *)a *mj uLj'^uj 

. L^J_p ijL^Nl 


b» jU^- ijj^JLJ) A_ : j^jj_ i _jaJI jli 3 j ■*. * -» ! > I I L>*)L>- 4 JL?- ^ — T 

1 Obi t^5jL-p <Ljb« ^i.p’ j JL-j-ft l .**11 A-L^L-A-^ 4 «Aj*p — £ 

■ ^isil L r'- t VO 1 S! 

p 

0 jti\ iiLi-l aJL/a (_j^J * ~*^ <Ualj_»jf- C- ; t~ oLj^ i-sM — o 

.£UJ1 yw»VI 

(3jJ» dUii ^JLitJL-Jj t ' fl ~‘ jj I j * j A m i a^ll Lai 

; ijj^ll iij_^kJI U.'.« i SJLP 

, 4-jl *AA Oj ^ . t yA jJL, ^j-*-P — t 

a-J. J yS / 0 • ^ fji- 5 >~*ll Oli-L*j-J /. * , Y O y 0 j£a Jjla~« y ^ r l — II — i-J 

• jSlSa ^. 

Jj^r 5 tjjjlij o a Jli */V • Jjj’iS' (jiU^ ) • oJlL / © • ^JJ ^ 1 ■- I' ( JJLj -~->f 

. Jj'U© a jJl 7 <\© 

4_>iJj—i (J^-*d (*-a tA, ,a . > J T” O 5Jl_L fl_* Aj <_£^ ^ » . L .«.. i l £--0Ji — -5 

. till y t_J>jLP^jj 

. 4JLJj T « sjdfrlii^ Cal jA a JLf- 1 J— Jij jv-J t(_yl*-5 V a Jll I.—«.. j-l 4 i» ■ ■ .ai ytJ .. II j-oJlj — _» 

(J^i^ii J Cj* ■ ' 3 -*- ’ 1 a-^ A-JJ cjLsiJ t i_Ja-i-^ijj ^yJLc- —Jl ^yoy. — j 

AiUiJ IawIap-j J\ I y j_jJJI j »«« ■ ; ■< tl- : > - tljljj a-L*J 

. Jja»i^JI ^ ( jAi-a^il - 1 -*j L ^- c ' ,J^j^1 l ~~ij dr* t / au H 

1.- II j*-j <, tijj VI j^Ul; AjjJj Ulaj jl wl jA eJLP ( J^j <*L~ij J Jl>mj — j 

IjjL?" <-j\ . ^a_i j JjJbjil Ia-Lj<j OL4_>tj IjJjUj ^ « a-Ll j ^JjSJj-LSI C—jJ 

. i>o y tlbxj L5 kijj •-1 ; 


t jj* j i iJU-l-UI Ob OL*jj— ill : ( ) — ) JjJ-?- 



(Cylindrical) 









































Striatella 




















(CoCMV) OjUl clLljjil - 

























oljjljj — (BEMV) uL^-SlJl dljljj-* t/'jj-i — 






















(TuYMV) 
























































- oLlJI olxu j jji 

s ' 

-uUL! L>1 L>«..- a l> IjjJ Jj-tjj «M! jiL^-VI ji ^Jl». 1I ^^A^j -Llp 

.^1 JjjVI djii\ j\ JjjVI 0>JI ii-L» 

.' jJI i-jnjjJLiilj 4 —»-jJj~ ; ..-II ol^JcJl — <_4 

Cytological & Anatomical changes 

0 

Uiiy i jJI vi-»lj« w.tH ^>-1 ajLmaII cIjIjj^>ij I.A..C 

0 

4^-jLJLi> 4-jL^J jJtUsL« 4 I oL^Jj^JiJl (jl> l>> j-a-Pj ■ i-Jf-jULI jJ&Uail 

0 

. A_^jLivl>* 4-JL^-ta oij-Jo Liaj! 

* 

•III*- jji Ui" liJLIjjAl y>\ SJL*- ^ ^J0»j ‘ jL$j- ^ O^j j-J«J 

^4 cljl (JyijmJJ 4 elJ 1 1 L«-« J \ 4 * *»J> .JjLj jj i ^*sl^*T 

4„ji5"1 <.t jr ^liLI clj|j_wL^»}LJI D_^jj 4j—eljj-t ol ®J*)tp 4j' .,<aU 

. jtJsLU^ j-p tgl^i O^Svj U SjLpj 4 L^j^J ,_ji (Jilj 

4jtjb 4 kiJLIJjAL 4jt .^»ll OljL--JI L^->- is** c iJIj-Lsij 4jl ./all L/^U-I »!jj 

«jj_i i_*—ol_jJI t yp\ -f= > : .»! J-jLi 4 ... ij C-»_j-JI ,_yij 4^-j-O’jJ 5l_^JI |*-»»-s- (J-^4 4 jL— 

i 4 «jLv^| 4jL>- ^ fl - * i l^Jj'l 4„. ^fc, <T ^AJS-J JAj ) 4 4. A-w JI 

^j. . ■*■£]! . »-J Jji 5ljJI ^jLO 4jtvS^/l 4 j1-Lj 4j1 -Lj»"J 4-»-flJI Jjc*-! 

0 

4 4 . * . )'j-JI LltAiLl oljjj Y — 0 JJLP ^j| ^ C ^ ^1 - ■.*I^jp 1 4 1 X-J- yr : -4*JJ 

. Y — ^ SjIaJI L»JL jj 

^jA OjZt 4 0 L^Jj-aJI jau ijLvail OllLuJI ^ - A 

4jLys^/l aJL*- ^ %H^j 4U^UU J.,.»Jl jl yA ^iLt- j-fS- ^4- *--■>.. :i 

. * 1 jk. saJI Liul) .Is_pOL« oL-jjjjLi 

Li_JL/ j-Qa j-l ol-i-..~ .j^iLJI »0~~s- ^j-OsliiJi o^jji <—iULJI jA iiLs- iiJl!JLS” 


Llj Lc 


•■JJ 


olpljj ^ jJLjVl 4 i>. ..ai 4-j_-^(J j-jaJI ^ysl^ 2/1 i5” iJL*- 


Y • Y 



CiLijJI oLujjjoS 


■ 31 .3_j—J' oy ^y (jJJ c£^Jj Lf ‘LjU-l 

0 

oL-JI ^ja a j L: '■*- -a frljjt-V .- : H — ‘TyJI ( y oL-^jj-^.a -11 yuo 
i-o-5 Jj«f y?y j j£ wJ! > .*i \ Sereh yj ^^-JalUJI <31yi <—5LLJI y?y yL» 1 <yL*#il 
y ij JLi oljJbly^JL! JLSljll ^ . ; .- > -' > oJI i - ->- -^ij VI jlyva^j dJLLiJI JUuf-j Jl ywj 

4_i_y s.lj_^-i 5_5_*l jJlI L^ji-lj a-JLjJJI >_.oLjVLjj ( j-JaUa.JI jy-s (f.l_>jLII a_>» .-‘ii 

s-jtwsl l _y j V oljji y jy-jjy^Lj (JlJj^l 1-31-5-iJI ol— “Jj-r* y I—s' • ( ) 

j^k^j *—>IjLj_j ^y *■ * y -JI (^s - !! .l. z -< o . j j (j.L>»U1 ^y -L^y olD.LS'j (yiaUaJI 

<.ly-V Oy 4 o > a I I ( j~jjjj£^j yl -<all ^^-JsUaJI ^lp y jajjj . 4 » a II 5_i| .-all j5wJI 

<.L»JJI |v*j jl x*jj ttLaJLil y yjjy^yJIt a .. > hJlAjjJJIj 3Ijj^Ij OyJI y 

■sly. (L'JiUU y oLply jy$i*j f-J-rf - i£y-^l 5-s^-~5VI ^■cl* y ■- : :, 

4-JLji-| oLy->«-» yiijij :. i yyyJI j I yy*«UI i—~---yJ LjUM jJl>- M«:~ y 4-ji_«^s 

* 

Jj_>- L* L*j 4-C 1_5 ^ ^ fcPJ UJ-^ jl 

0 

LL^>-1 < yJI 4 «:.l,jjl L£L?U oli;k jhAj c oUj-Lil ^y a-*^L>- <l-^~-j jj1 

. C~AI tjJh I <JiJL>- ijl.^ -ja-*-*-) 


4jI—^V i aJI_>- ^a.3 tL!>ULl j ^_>i_>- ^3 k-jy—j-jiJLj 4_jl—i»_- >1 »n jj 

0 

£jA ® JUb Q C f \4 j la ' ii L^L>- 

Palisade cells Jl \£k±- JI^Ll jy Jly^/ 4 -^jlI VI 

oIjLj 4j>^*o 1 y <u]jL! y JljXJ w Jly>-I Ji>-oliL-Ai y-^j 

yy <jL^ail ^yiiaJ' oAjjJ 4. g ^yLl olj ^: H yj t Striate mosaic ^L^il 

■ 

fi 

k -~./3 i yjt-j y>y ( »Jb JLa^ 4 _jLi-li olj-C Olj-Jijjl JLi-lj 

.-1JjLj fL>»UI L^->“ y iLi orv-ij galls aj^jS ol j_c ^Lj>«JJI ( y j ^jaJ Jl 

,*UJJi 


r *r- 


—-Ctloxll oLtujj-ii 

P 

External symptoms : LUj)U jAliail : *jlji 

^Jp _^ll a_-j jltl cJ j * * J l - .,^^j Symptoms ijLvsVl ^_aL)i* a_ ^ _L5" *j 
iiLi-l ; ti-lL^lII l j* r y -Xj Olp-SUa-a^J I g '-£■ t^ya^ : .~; “tjl-pVl 


alL»-P i_jL~a 1I oL~J1 j-q ''a* t j-« ^Jl oLJ~»-*JI Cj^ tiij_p!l ^a ■ tJIj f Ij ° -^»'l 

. (Yellowing or edge yellowing), (mottle or mottling) jlyL^I 

sj'VxU uu j. ^Lill ^-SUa-a^l j| iJ™>“ ■ Jj 2/1 ^SUat-^l J. A .i j j 

oUUjdl ^yP ^_-*J oL»-SUa~pl jj V <0| tAjL^yi ^jlp l/ 5 LS^ 

^ J^. « - .~> jl 5 jiLT jLs jJUU jJUjyil ijiLuJI ^^.pykljail t_. ; ...7 ^yJI 

p 

( JjL^« L*^« a_>. ; llj a_~L*_*JI t oLj-*>U 3^I •ilLi-ft il)J-»j t<4^— —-jJI 

: ^ L» jAlkLl ala p-a( j-*j malformation oUjJuJI 

Dwarfing : j*-p - t 

tp.-l.~ll CaL-JI ^yp i_aUall oLJI pAJ*- (_5* (_jl| OLwjy-jiJI p .] a .«-C AjLva'yi c$2jj 

p 

jj^-ij Dwarfing or stunting pyldl p_J a-Jp jliaj '1* jy£j U-llpj 

^yi jl ^yiVI t-jljit lJ JLp 1jjkUi jl t t j—" ^ oLJI t_.. ,^t L» lij L>t->lj j-jltii! 

. pea stunt dis . 11—Jl ^yU Jzy j> JH' y> £ oLJI l«i 

p 

pJ*J- uij t p->vi-l sjL*J ^bjl uyl) OLill p->«J“ (_s* t_/aUI D LtJl Jj 

. . ; iL II p^vJ-l l_ii .pi O^/HI * I jUjJI 


lift jl il 5jALll 4 j_H-k Jj- 3 oLjJI (*- : ^^ :, “ (_j* j*-'P Jl_p>-Vl 

LS^ i-5’j-^ 1 Jl . J j . a ajj ji jL»_iJI 

. a—jj j*i IjLpI ^p 4^lj Jjlll t_. ■ ..a II till! .. ij-LicJU” 

Colour deviations : jjUl ^4 - t 

p p 

IIa c^-j^^aJU 4 -ji. ./all oIjLjJI L*JL-I* I j j jj-LSl ^3 j.y i L-^j 

ji jj j| lL-j-j c jUjjij jUj i/ij jU^ij ji jj ^ 



. ’J’LwaiJ ij'J' 5 OJJLLij oLli'Vl LfjjJ J ^-axII Oli ol~J1 


(T^l ts* (J^C- J\ Jlj-J-'VI <-A£-\ tli'jjVI J jjl31 J j -.—« 

Jju iijlj^il ^aUa^ 1 ill j~~£-i ai t JLftj c4j>-bLil ^ ^yaJLJl jl jj-LJI 

(_5<LLP J o U . I^ a'^Uj jjJL$vJLi ^ .}a£ kij JL>o Jjj . C~*jil <j»* ^JOL* jj^-* 

* 

(Cr. ®j-fcUil! aiLft t^- a .,gl jl j j-1 Ijji I-i_a t _——«jj t 

iLr ^jjjiS Jl oMU- -Lit J IJUj toU^ail J5 - L-..VJ aij « chloros light green) 
o'^-oJl csjj; U oUj tBlanching or Bleaching ^1^)11 5 y»UaJ' «i» ^-Jj 

oUL^Jkl j^- Lj J Jl LjOLiL- *"* * ^ 

■ Ujj» ^ J\ J ^ 

* 

1 : : ■- * Oj-Ul g r . - cJI J ^'jjlXSI jjfc j^Ai t J^jjjl^JI Ja_Pj 

* 

^3 L>I—1 -La t yellowing j. jaJli I-La ^-o—— jJI IJjh ji j 

*» 

. ol■«.,4flJl ®3 _a <LJIp A my ^Ji ^j-Lp oLLjJI 


l)jJl!I j! redding ^>-VI 0^1)1 J 

4Jt>U ou-J Oj jUjVij JijjVir ^Uail oL-Jl Purpling 

<1)^ ^JLaj c iw— ; it j_i oL-^Ss — II ^3 Oti oLjJn_*«JL 

^j-J^Ua-JI <j1jj^ i—^La_iJI L^t_- ^ij La L^Jlj j_iJi ji 0^JLJI 

<* 

L> UIp 18 :: ■-' ^y>\jA 2/1 aXft Ol L«_S” t jljj-iJI J jlj-i-vfll ( j-jjJj 

. otj ^ oLIj,h.>l jt s.L>JJI 


jjill 8 .. >«. a melanmg 4.^jl y 1 0 5 _cL 5 jlj^o ^Lzi| 1 «,ajl J±?~jij 

jLT lil L.t Blacking j y ( Lr ^j J ^ij ) i^J.1 2 jtw-jVI J Browning | _ S ^JI 

2 2 
. Bronzing Cyjjj Oj^-j i-rj jj-Li! OL* .. J J-° L^ia-. 

SJL^-I ai-B tOLjjL-l ^j£- ^y~ **8-11 Oj-» ‘l I- - * L« \ oLj*>Li' j 'Ji 'ij 

^ 5 g (* 

JjLii-ij . 1 . a . : ; 4 jl silvery gray L_ 0 a i LpL*j Uy cuAI g. _Jl JcO-L Uj 

:^gj*^LS* cjLaM oLJI ^4 lai r j^l aljjrVl J 0jill j^iuj-4L!a-« 



_CiLuJt oLui 

Colour deviations : JljjVl ^ jjlll jJu - i 

tJ-A siijjJI 4 jL*»| jA l)L* j .. fx J Mosaic jJjljj-A 

4 ^ ,t?: ;-» jj JL>- L$Jj 4^ la: ;■»oli 4_^li jt 5_c\_5 «J jj>-^3 jt «.(j-j? j- j 

. |t—''iil (_s-^b -hjCk JU-I ja [mS i Sharply 4 jtj>lj 

L /’j- f ' (_j i-*' 4 -LLlsT t t AA1 ^Lp Mayer —« j-& ^^Uav?'il! I j-» ^ji-ht Jjtj 

SJlLj IJLa ; .»lj C-Jj-p ^jjLJI tj_* 4 jL>-.iil 

0 * 0 
vanega- ^ 'il-u c—*jk lLUj ^ Ijajt L«_S" 4 4^*jj~ r &}\ ^js Ilipi 

fi 

Abutilion infectious UL>- ^—j csJlSW t _^t jJUjj-* y Ul$J Jiiljtion 
: Ji» dLlj^it ,j* i&j** JlSLit tjLc- 5-bJit oU-J jlkij 4 variegation 


Aucuba bapwis var. obLJI Jljjt j_j_b Aucuba mosaic jJLlj^L^S'i 

j_jJ ^! Calico oLj <iljj1 (J 1 p 0 jAjJI ^1 Calico m. ill JSj ( variegation 

fi 0 

t 4 ij^J 1 t\y>r\ Joju jjAJI b£-i l» i^iS bL»-t jl 4 Brilliant yellow »lj jJua 1 

Peach j^-JLT ^»_j Potato calico ( _ r ^h»Ua_il JU-I y*L*S 

jl Severe or mild ( J jl^. ) u^iA- /\ -uaj. <gI jJUjjl! Lc.jj < calico v. 
* 

*ASLi dJj'jjI' 5jjsLfe Ju-b -L»j 4 yellow or green mosaic jk jl 

* 

^yhUil Lj —j tSjj -*JI cjli 5-L»-ljJt 4 a 1 ail obLj JU-I j-® i <i *T L^Li- 

a_ij 4 Streaking or stripping DULI »Jla ^ ^>Lil 

* 

iju— 4 >- ‘Vein mosaic _ jj 43 jj-*JI LibljjA (J-i-* l^.^a >»_^> liLljjii 

(j-Jj-iJ ^ JU-I _jA La-T 44 ^-wJ^J' 4_*_^J>^* b^iil 4_i_ ; j_i- f'jJrVI J $)ku 

^-UJ! 4 ibJj_jA *red clover vein mosaic jr ^Vl ^ jjyd' 

jljl V. chlorosis Jjj-xJI Lr ~*jjji? I y»Uill 9 -la L£ ±t- jJLlaj Ujj . apple mosaic 
4 _ 4 a 4 ^aLJI jl»LU jt £^>y_ jJuljjil 7 -“>Ua^( jillj t Vein yellowing 

^jy^' J . o. . « .l...- j j l4J j_^J 1 Jjy- J_p- (*Uij j-ij ^jy JtA 4 >i>^' btj 

t-fjj-y* 4Jl^ y L*-5* 4(3jj-*it Jirti 4 JL?- vein banding 


. rose mosaic v. j^l jjjljy. rasberry vein banding <J\ <jjydl 


Intervei- JjjyKJi y-j dJUIjy* ^:.,«.»s<3jydl y-j jJL! jyil j_>-j ilj 

jj j t PVX ^JslkJI X SjL^VI nal mosaic 

* 

Speckling , Dotting , Flecking , : <d£Lij U-t> iiJLi**-. *.U—■! dLlj jit 

. Spotting 

2 ' . 

I-U y t LiJu>- **S^. jyUI JU~L L*jlip tRing spot ^1 jikij 

S-Pj-o->w* ^ —i 'd-frlj iL^ali- Jd'yf- L yb< : ' Is-y*-*'-* _yjiil 

* 

j5Li Sj_ jJLLI jLLil Jui-b bl—j-ij Ring spot viruses LyLU-l ^JLJl oL-jyJ 
5^aL lJ>I y_>- oli SjyLU ji»UII c-JLS" lilj . Asteroid spotting ^iydl 

J-J £*-ljil ^ _S- .JLaJ t mottling , :1b SyUkll a Aa :i Si 

yuy ^yij <uLi C(jsJiljJL«^" j^t.*. « .. ' ..- j 14> ^ 'it y!j t^S. 111 a^JS'j jjbljyil a_»JLS” (Jl a *: 

0_jJL!l y> JL*-Iyjd 4_>..:', variegation 4 _JLp jijaj ^ JUI o_jJL31 j ■ j_jSL> J1 j_>- VI 

Line Ul* jj t^y>- LS^ -laylaj- jl Jaj>- y* LI jy^J t^ylyJl y ./all 

J^Li dJ~L Aij t Oak Leaf pattern -ul* jlla.i dayL!l Siy JiLi JLs-L Lj jl pattern 

Line Jaiajil ^Uojl CjL■ a; y± y^-1'_j ^yLI 4jL*aj JaJajL ^UiJI y*j (rings pla 1-— 

* 

J% JU-I U.T tSilver gray dyl ULa-t^.^ aij (pattern viruses 

IjJjJ y Sijylt 0 y! j^ks .j -iij t Stripe disease of narcissus y*-yJI y la.la-^JI ^y 
JL^yj cPhony DlS Jjjj ^yd-l yay* L^S*" ^UL)I JIja >- VI 0y-dl ^yJ| ^* - -,1a W 

^ alA a^Li^j-j t Purpling jyUl jt redding 

^y L y>w^ijJI jybl .mineral defecincies oiLi! yi-\ <sJ> (yJ' y»Ual' 

\ ^jjLdl «—i«j dUdf’j ^Potato purple top wilt Dis ^JaUaJ! LJ J_yi 

Oat red jj t jLSyiJI U^lj Ulby Uyb Barley yellow dwarf 

. leaf 


olyLil Lij-* S_uit ^ melanins ^ydbLl' y.~. <.by- ily* jl 


_-~«i ii 

5 ' 

i_^U- ill j>\ \y\ ^ L». ;k I y\ j ■:. *j Blacking _-VI jl Browning LS ^J! 

yjjjj£yi\ y — ijj jjUi Bronzing tsy^j —»JI jj-LH L_*1 ,y~> 

aJL>- a_j»-^j IJcAj t turgid A/^L^aJI ^ jr ^>-VI (iji 3j—~JI L>^L>- 

aj-a ^ t tomato spotted wilt V. ^ULUaJI J> JaXdl yjj-y-i 2uU»)ll 

tSJjjll £t]a_- ^ 3A->-L~> (jlaij -tij 13 j.i i .-a 11 (3jj-*JI Jj->- .. -^fT oLiL>- 

. j-p etching ^^1 O^UI l 5^>. -tij 

Colour deviation in stems : ulL-Jl y o^UI jJu - o 

• <3^jj VI ^y^-SLS^ ^yLijjjl^JI ^y> a . w . l- i jl A .... II y£jtj 

^Tjjj . JljjVL ^yJLS' jJ-S" oljj-T.•>».- 1 _^j herbaceous a »»ll jl 3. 11 jj u- 

jJJ jJj . aIsLJI a_^pj j/I A-rfjlj- syrj i^yll d)l-A-^——11 ,_ji j_ jJLM ^yi j.»*ll ^la ** 

* 

y y L S<. streaks ajl-a ^ jla_>-^j L* LJb iy VI jl o^ill jU 

il a y \ aJLs- L»_S' i A ..AS' j^JLII pi J y JLJI £u«_vaJ tXjj • a 1,..-,.,JI ^yi lagJajx^JI y>\y] 

. <L~JI iLJjy yjj^ if Black root of bean Uj^UJI j-W- 

Colour dviation in flowers : jUjSl jjUI jJu - _*■ 


SjAj y jiyV! Jl ai l <_}^>y ; jL«jJI (*jaJ y jL*jVI ^yi j_yLll y*j ly\]i> C~iy 
yj.. -jlS kh^Jy f\ ovn (*Lp 3 y JjL Breaking of the flower colour yjyil 
oU. lT^^* t_ 5 ^i ®oJLa yj . IjJjA ^yi Clusios 

VI l) j .ja.K II j-fJaj t oU;.^ll i_jLp aJL>- ^ aj| i| ‘ O^Ai-JJ A->Ja— oLa-JoJI ^yi 

* * 

ySy aJL>- L«t (Light breaking \J-JJ- Ijl 5ol ilU-l «Ia ^ y,->j <.jh .^11 jl 

* * 

jl lyH-A ±> _^ki- yy£ d.j >- ‘dark breaking lili IjL-Sol _J .-< U. ,^1 1 j 

. l» ^ /<■; £UJIj jclill d)l j j fall aij . A_cli aJl jb 

jl 1 <v ‘T (^ yj j'i •“! aj 1_^ail l-— 1 j . *„ 11 5 jA j ^yi jjJLll X^^JJ 

j) ( l ^*"" rattle V. AAB^JLil yy t ‘AjLvaVl a^ jt ^cLaJI jL«-^_)V1 

• y'jj y 1 Ji 


p 

U J\jA ./>! ^jj-i-B-t Lsiajl oUu' Ujl^p c-—J^ jJI 5y j y l)jJJI — y^sjj 

jjj LjlU jL*j1 y ^JJJLS'j CMV jLjU djLI jj- cT'Jj^ jt Bean yellow V. 

. i_*»jJ 1. la fljJl jl!lp Mathiola sp. 


l)jJ Lcj ij $ o jJlII j- ^ ,ia-* jLftj VI o^JJI jL^CjI j ^ j? ^ (*_*Jl_>«j jl_^^jj 

*> * * 

ii^t ■» l OjpAj AjL— aj .lip w. ^ , A^aJLS* j . AiH. j ^. .1 fl. ' jl Lfl-j- A v? jLftj ^ 

Ujj .j-A-^VIjl L5 ^JI (_^| tj jjjj-J jt Lpy Jj^*--* CMV jLjJ-I 

jl -lai 1II l/l il)_jLH ^-!J 4jj-«j-iil jl * a ? ^ i-\ f.\ j-o-i-l jl $.1I ■» fl—J' jL&jl 

• (jM 

P 

l$jU « o^AjlJI jjJLp (_5 jL*JI ifl jjJJI -U a-jj 0jLII ^ jj-T j?*-‘ 

,jIJaj cIa : 1 1 ^ ip ^ o jW>- Jji j-^-^ iJLA-t »-L»j ( ij ■'/! ■>- jl ^Ji-Tt il) 

. anthalyses I_$JLp 


Colour deviations in fruits and seeds : jjJLJIj jUiJl OjJJI ^Ju - j 


oLi-wsJI <_jljja-sil 1 -La t jj-LJtj jL*_i!l j_ji j . «7 ^ ^ J aj Uj 

ghesking i_ju-*s jLjU jL*j ^ j jjeJI Jl>*j Jij ) 3 i-pLa**! a-— at 

(J— 4 oL^jj-ysJI i i——-— j Lfjj . j\ o il l ^ -lij ( jUajVI 

^LJI jli tlLi-i-^j tj»_laL^iaJl jL*J OjJ taa:VI j^JaL« 4 aJI J 4 LiLi- JlJI ki-ljlj y> 

• L j - a ll LjL<?VI t ^ r P >_. ■.. t* Lj- a ll jj-ij ^ 


Wilting and desiccation : ciLLl-lj J jj jjl - f 

p p 

iS^yi l-Laj tL| y>°tSy~>^ ^ LaIJ oLLJI L« L*jb L<«Ip oLj-11 i js\y\ Ji 

P P 

j* jJI jJU I jJLs i>j£t uJj i Wilting a ]-Jl aj yz>- y 

p 

C -J ^ 1 . - — - ,11 - i ^ JiUiolj L_p«-^. IJLa j_^5L| Jij tWithering t d Jj-bnj 

<—>1—a—4-' ^ oLL-?)ll ^ ^ JjJ iLji j^SLj Nj (Withering and desiccation 
^1 J_^JJI (jaj.j Lc.jj <ii .la ^1 Wi±ering ^iJULg^JLl cpUJJ jJj c^l^dlj 


Cil >'t II CiLu 


j jk* Irreversible oi^-J9 ^1 oLJI Uj_»cj 2,^ 'i Withering SJL>- 
jjJUl «ij il aL~JI (j-®-* oLs<s^J LoLp IWithering itJJL^iJI 

(JLif-Vlj ijJrji <->*-; T: 5 * oLSjjjJI bJLa .Ijr-jJ jjjuit 

L*-S" ja I-....*.* fr lj jj- 1 ^yU^ ^ 1 U^j desiccation 1*1 ipetiols 

JljjVI j-fiaj Uj SI ‘ oL>-jJI j-> oLaII LJj-^sliJI iJU- 

#Jbk o»,_i!Al desiccation ^10 J -aJI ■jA O^a-s^i^* jialo* Ol-j ji\ 

j±-jl\ jey> LS t LocaI lesions 5 _JL^I -LLJI ^ «_SLL 4 -I &->■'% iU JSj t 

. i_iU>dJ L^U- ecthing 

sLjil J j-~pj aJls ^>-Lc.jj 1 *• * jylt CjbLyJI 0 jis^Jl iii t_,^^d-LlI 

<J J T t5* y£j $ ojUjJI fr lj->-VI J» ijjrj ^J] 0-—dJ 

IJU JUr-j jlSj ^yj Tyloses 3 JLSijJl jjjr-jl jt cs^J-Vt a . ■ d -LI L^ULI 

* 

Nj-p ^ys^JJ I jjb 1 .. \ S} ‘Pierce's oL^iil l- ^ aJI obl_j ^^-Vl J 1 *. .:.->-Ni 

0 

■ ^ylj j»-*J Jjj Jdl t JUjj • \ *j■* ■/*!! obLyJJ tt^-LLa 

Necrosis : ( A>_iVl Oy) - £ 


,(Gr. neckrom = to make dead) oy jt L*>UU 

^^»lj Jii- i]li> AC-j—jJ&j ^Jff\j^^k\ A. ,JL ^Lp j %y* A Idtoj 

Hi ? ^ ■ 5l ^' Cr 4 ^ Cr* c ^' 

^5 <l1 IJLa d)li a1£a£*j oj s^~2->-j . 


A 


a>«~-jVI oliJs ^ JL*-y> U 0 jt Superficial o*da-JI L^bLI J}j djj 

«# / 
t 'y ULp 1 Ja-jj . JL^Ij pjij jt 4j>va-JiVI £jA I JjJ-P LCjj aJlp-IjJI 

* * 

. A-J->w9 Uaj£j f*- 1} to^-* 

* 

J^b UjUiojJl ijL^N! juJl^ iS*y> L* LJLp ^1 Hepersensitivity aJUJ! 

.oLJI 


^L^jJ A^JLaJP c*>li jjl 4^L-J-1 t Sj* 


-Y> • 



Ctl >'i I) ctLui 


. UJj^>UJI ciJLIjji ijijlil! I ( Jd« 

. * i\jjjali\ jjv-J Rotting ^jjLdl OLs 4-JL*JI Aj jia^11 

.^jjLkJI 4 i bti i_J u>j LCj c~;il _ ~J l jli i_jbj-l jj-l ^yi L«i jl 

Necrosis in leaves : ^jjjSLj - i 

Ui" Necrotic spotting or necrotic speckling IA^ Ul AjL^/I 

jU-jJI dJJjjj. L^Ual Jtip LJj-sisLaJI oULj jt TV. glutinosa oULj JLA-I 

4 Systemic ^Lp ^yJJ a . —AjL^sVi ,^y *».i ^ j j^Jj 4TMV 

l)L» JIj_>-VI e-Lft ^yij . <lo_)liA«j» (jia^—* ,_yJ| Aj-1-a-« oI—jJj^ JJs*J ^ 7^ 4 ^- w ” ld_fcj 

j 

! - UII ^yi ^c,yi ij —J1 j jUI ASLa- i etching { j ~*>—.— jj 1_^>» ja -a Oj^-j 

j * « ^ j j-_P ^L-jl jjlpj t epidermis 4-g->*.ia..,*dl a j . U11 b^t->- ^5 Oj-^-j 

j ^ la ■* 4 .; — » 7 j—Sj Lfj AiJLI la a : 11 jt L^S” 4<ija ;ll Cj y> 4 . ■ — * LgjLi <CiJkl la e :.ll 

lS ^_-oj (3j^_*J1 J-—Lrjj 4 A L .—JIAJL>- ^yi 1 *. S* Streaking ia. la>«jJl 

. veinal necrosis Jj^l 

Stem necrosis : 4lsli--JI Lr jjj J £j> - 4_> 

(jl—JI ^ylj Petioles (JUa^/! —-j <jLi j_y.ll d)T j_*j 

J* JJi- ( _^jj_ r l>L ? JI IAa iS^yi 1 -* W^J • 1 ; 1 * 1 1 J\ 4 -j-f-jVI ^ dUi d-o-jj 

AjI -4311 AJL» ■ 1 1 CjLjLjJ ^yi £*dalj I.1 aj 4(jljJ^n Jaj Jjjj Cfriil 4_;_d 

y* Sj-j-Jil y^ljall . early browning j^Lil ^yJl 0ijJLII 

dblj^l ^ j^-Aj AjUail Uj^UJI JlLwal Jeuv ^ <jJdl black TOOt J_^-VI jiaL' 

* 

l- ? -—* ji'LAt ^yj yjj- i a II j i/1 o j_ft ^ylj 4 L~1 j—7>\ i 1 1 <_£jL«J1 

* 0 

Vr—JJ gr-^. <jL» ^ C-*Aj'j 1 li[j 4^-jjj^^j 

4 ( j*ojjj^—jl djJ_a«jj . jjjJJlj (j OLjjJI frl_prl (_ji AlsUl 4 -j^J ill 
, p ; * ia: II 4 ja .<l jj “U-Pj Jl ^yj| ( ^jj jr= Ajl li[ 4<UPj i/I ^yi <U-Aj 



-oLyJI oLui^^ji 

(jj-U 4_w*UI jv-h-jJI jl 0 j .» «.all £yi jfl O iS^ji ^L*JI ll)i L ? .«....,..kj 

LJ'J-vaLsJI L* i-J I j yA ^J-A 4_-*pL >- Cm) ■** I Lj' V I -US L-Jj-mpLaJI t > Ju_>*-J \ jjs q 

LJ -»—u J_9j . { jAs\\i .SI 1 A ^Jj^-Aj ijL^Vl J_*j y- ijlia-Jl i_jLuA>f jt t 

. aero necrosis IJl* UJJI 

aJL>- (jj-* t l)1 a • --«il ( j—<W jL>- oljLipl aJ-P 

J 2 JL 9 aL>«JlSI U> JiLp oLi ttUJJI ^->-j ^-LJ- ol—jy~AiI 

<jUaAI ^JaUaJl oLLj Phloem necrosis ^jj^SL: y> U_$J ^1 ^11 Jjdl j 
IJla j t-uLsi^ll L^AjLIj 4_JLjjjJI L^AjLI >®J nJljjVI i—jLiill yjyJu 

l) 1 9 ( la-il JjAl 1 JLfc . JaJi—» ‘j^^J.L ( j-_>j jJ I 

net Ji_* <j-sjy^Lj s-- ? ' —i j J\ - L ^ LC - (oVli-l ^^laj ^) ^,jjJLj>\ 

-L«Lji ^yjj^Ju y>\ ..a U y>s-> aL>JlJI Jlj>-j—j jl j-»-i ( 1 )VLl«j necrosis 


Barley yellow 


sJLi 


VI ^yi til a i SjLaII o'. ■ 1 j - > «jJIj t Curly top 4 _»jJI 


^ _" jjjb j_JI j a ^je I j-a j/l ■ j 4 _^ 3 l_>- 4 _j_ ^ .ftt sI_»*Jl 5I dwarf 

Sower orange £jL!l ^ LiJao Ji_o 5 j<!..>.>- ‘Tristeza ^Jlijli 

deple- jpv- ( _ r Jjj_ r 5v~dl IX* L$*}iJ ( ‘--'Lvail Jt-ij ^ ^ ^ aUi {yUail ^jLdl ) 

jL>- aJl oLi 4-..«.;„' iijj tjjJL4-1 aJua ^jJLiiLj {jjj-4-l ^ Liail tion 

* 

JSU- JLLlII jj . -kiL-jj jo"" * I 

JL,. : . a.i j ^ t<L_JLp^JI aL>Jl1I ^ ij-z-iS JlSLil «.L>JJI 

jLj ta jSi JjLJI LJj-^aLiil ^ iy-* j|l j-LLl j* L ji-4 <Sj-?-\ A - 3 ^—*Jl 

. t_—UL| y 4-j^-^ a. L'lj i -_-*i t<-L>LUI L ii i j V 

aero necro- c-j La^.^lLIj c^JsUaJ! ^ Streak diseases la.la^-Jl 
JOlALjVl <U>»—jVI jy^ 3 iJJfj I sis 

jA’U <u(JU-I jJI ^-jJL <_ 5 jj L« LJljj 4 4^L>- 

. 4»a^L^V 1 ^JLPj jLa^JI 



CilljJI CaLui __ 

....u'jLJI I_ j^L>UJ ) 5j_ ^ j^_^j Jl_—SI ^_jjjjSLj ( J__v5>1 jl_ i kiJUJl_S^ 

iiUail French bean Li^UU 5—-L- VI Jj^jJI ^j SJj^S j jli—Jl ^ (Parenchyma 
fj ——SLlI ^ ^.- jjl S_,}U- jL» White clover M.V. ^^Vl j*—-jJI »iJLIj_^ 

J> jt (>_. . 1 . =M ^ _ji Cortex v-i-SJIj pLsJJI t>.. ..—dS jj»j ) Pericambium /VI 
—I_a;Lfj Intervascular parenchyma i—p/VI ^ 4—^—iJjLJI LyUU £—1^— 

Ja .ja>._xJI j .^ jajj ./ill <_—^«L—^ .,<aj / 1ju& ^ —.;j t 

. fU 0/ 1 i £-jU-l 

Collenchema j j : ■ ' I jLj cY ; j. ? ajL-a^I 0 —bUa.ll otjLy 

Cortex Oj-i^UI —sVI ^ j—^ Jlj^-VI ^^iuv ,/j ti_J/$JI e-Uap^AJ 

c5_/jj tcjljjVI jp-P ^ ^jJ-l ^,-j 4 ——iJjUl LjCLI t-jL^aj Lfjj t4_JlpjJI 

jr* 

. . : i Ratlle 4_di jr -UI i_jI— all jLi-jJI jl a . .,■> o j |i h'j 

tj^U-ljJl /I JJLoyijj 

* 

£4-j j* j ^SjL*J . l-$jlaPlj JljjVI ( /-P <t—~jjjj^/JI /aLAI /jo t Sj.- a ISj jj^aJuo 

4 _ r — i jj Lr ^Lj jLJ-jJI J> Rattle SjJ/J l ^ ir ^ 4——j <_s JJI Stem mottle ^JaLLJI Jl— 

a 

/^j j i jjj 1jl a ■...11 / t JLlpVIj J®/~oil /J ^.1« ~jj 4 SijjJI S-Co S-ii— 

. 4-jLp/I j/-l /Lp 

0 

^yij«ll j| jj s<u—01 Ja^JajLI sJuk I^-j«-* streak ^-^Ua-^l ^ «. ,-jj 

(Stripe = shaped discol- LjJS—«^*-l stripe 5—LT ^ k.Sa<OI 5—L5(J ^^J-l 

(jJLi <jw3j J-5j (stripe = shaped necrosis) j—I—S' ouration) 

ykUa» 4-ij elm zonate cancer ^1 cJ- elm jbj jJI 

jl s j . 1 fljl 4_5^_—t C—4 4_JSjL^> —S-iL?“ ^jlLP L-j-S'4- l l JjL^j^/I 

i—..— sj Uj L—S' —iJ-l ^^pjjjj^Ljl Jj—j IPjj t4jl_voil o-l—i.1 ^,- -..j j»-5 te.S_>il!l 

. odjsJI (_jl_fl_JUjl ^pjjj^^-*jJI 


C5-5J-J s L j>«ia—Jl pj—4-1 ®-4J ayCJL-a £j-S i\j j 1 


* 

j_^$jl_41_»Jbj 




Llaj c u- —1 l-aXaJ1 

Uj bark necrosis UlLUI y^jjjO .j jt V| tiJLU «l^J canker yu 


■C^J 


! Oj^i 


(J JLsM ^jjj-^-J 1 Ujj ranker ^y. jJI ^-bLkUbf «J 4 j-*-j J>y^j 

ol-Jji ^LU Perennial cankers S_. y* c^U -yu y—i U.J Li- 
tumorous y —j Ujj (4^>-jt 5 j_p UJ s^UJli IJ-jJj (^-jU-l J y>- tumorous callus 

. canker 

UliJI jyS'ljjj\ L^JLf- j\]aj Uj cankers ol> yd\ <JLJ oULUl y\y\ j*ju y j 
*> 

jyS\ oli (bark anthracnose (Cr. antheax = cool, nosos = disease) 

. ulcer oL>-yLM 4.^.7 t-\yXj j.*.:i y y ^ ^<1 y 

corky ring yy y-* iyu JLS-JU y ( jU?LJaJI olj y jih> Ujj 

(jU- y. a 1 4_S^_P 4 J yij^y ( *y> — .. ■ .- ~ 11 4 . i. 1 i 1) 4,», a.1.. J -i Spot dis 

<l-_U a-ij fUiJ iJjjJI y pjJallJ ^jULI —!l jli c(tobacco rattle) 
. y-~uy J £yJ\ oUlUl Jl£_M y J^Li \1aj ((ring = linke or arc) y.yi\ jl SJli-l 
JLaI^I (S$y t Jl» (jLi . . (jJLill ( _j 4 JJV yi 4 _jJ> wi» (J yJ 4 jU?^[ 1 dlj ily>-j 

. yydi Corky ring spot UULL11 oliLLl .,^1 

(.. .« ■>- 4_JjjUJI 4jU»Vlj 4-jjjVi 4jUs^ll y^> J...... oUl ( ^J_5UwJ 4 ■ '■ ■ 1 S H OLiLi'l J $1*34 

l o..:.„. l ,p tL^jl y- ^jJ] 4_^>wL» ijjjJI j£y y 1-LJ 4_JjVI ijUaVlj i4-jj jJI y L 

. heel-end JjjUl J>y Jy-lj y.lill UU^I 

4 \&jj-a\ 4-c-jiJJlLI A-^?L>- l31*i.vjT j 6 ^ > J 

4. s'..I c ,«j g hJJ 4 c3IjJ ^ ^Lfljjl j L^JLjLu^I 

IjLftj L^LiMj ( ^A <L)j£jL> ^u*JL5 

£t\q 4^4 il J glaj 4_ij jJI 4_Jl_P ^J| £_jj^j ^UaLljl ^ Jl_P C-— Li- L^JlSI j-a 


m 


aUdl c*Luj_ 

4_jj Ail ^)a j LS c ^ a JcL) IJ^A . 4-*-io v^>L«tAp ^j^aja_li 

L. LiLp (jUt pseudo net necrosis j£.. /Ji jt tuber blotching 

0 

oLv?^/i L -^wJL* C4^j*L1I ^-3 ~tj — t- U <Lyv— ..—JLjjLjJI Ij^LsU ^.3 

£jl>- j 4_clj 4 j-L-^ 4 Jj g .-I (SjiJ c£lUCllb<l Ij^fjl 

. iJLSUI JLpjVI <!!_>- 

s~;-o?0 ‘u-JLr*-* ^ '- r ~:- 

* * 

. bjJj o_^-> 0) -i| ■■* 

Necrosis in fruits : jUiil ^jj^Li -_»■ 

a jL ...-ill LJj-s^LaJl j g i'^~ L* tjl_*_iJl l ,/3;f Lfj 

* # 

l . a 1 j- t-*Uij OjdJI j j -.. a 1 AjL^ail al .». .11 jj^_5j l)L_>-~l!I 

*—<1 ■. a dl p-lal—^JaJI jLj (_s“^ j - ^^4 L-a ^ 41 ^ -1 J~^~^ 

jU~\ jtjj-Ju jL*jJI jli (jji l*£ji tspotted wilt V. Jaidl J_j_>JlH 

ijj->«-i-l j _. t T^JuJl I j.» j_3^j stony-pit 

. sclerenchyma 

Cork formation -. ^JLU! j*j £J - ® 

* 

4-jii^all OljLjjJl 4JU 1 «^ajt L*_f c ^3 4 j^Lp 3jJ&Us> ^^JLaJI 

* 

{ yp\j~A*y\ ^ ^JjaJI i yj L* ojLpj <>-j^jL. 1 ^-^Li 5 j 3jjbtt 0^^-i L* 

j -y*- 1 j z 1«A^ . ^j^_LflJl 0 I i -* oJUb ^3j C 4-**+*^ j -*JlS\ 

0 

j^-j oUL.- .i l (_ 5 ^ bti> ^.Jla-il l)j^-1jj . -la:.~ 

. 4 1Jk I b^bLl e > j .-• C JI ^ ^ ., nH j flg.^. L » A lj 

(jl a .,—11 (_jdl5 ol—4—d> Oj£-J ^ 1 ai l d)Lj . . jAI f.L j-aJI 'Jpj—A (_j*J 

bark j ^ ^ ^hl l —-w j .^jaJ 1 4 *o^j? oj w ^11 


r J 


ULI 


. L: psora - scab jj > psorosis scaling 




-CtLixll CjUu jjji 

0 

Apple rough skin 4jUail ^UiJI jLJ ^jJLp jvliJI ^UaJ jl^ 

. ^UjJI jU*j jJL>- a * 1..-13 j^JIajhJI 3y&U? ^tuijj cajlJujM 

0 

t4_J j]e Js> j\x>~ jt OUJL>- ^ Ljtji Ji_>-UjJ ‘V--^-‘J «j^W» pl.r>-V1 tL dj& Ltj 

0 

l a' j c4^-ijM (jlsLil9.1a . L ~.'t Jlj->- ifl . -cLLI #^^-5" pl_p*-t ( J-«>-«~7 Lcjj 

Star J^.a ..*.:ll _rj i-o^^tdl jJ-Sw ol a a .*,.til jj-tj Lfjj tOla jjjs]\ jLojJI 

. cracking 

Malformation : olaj-^dl - i 

Ij^jt-i C)j£j Jli 4 j* Vj cL>« . ; lo L>UL1 j~g JaJ ij 1 

CaLa(_jJ| i^ajJI lj_aj 

. 4.L., f L oLJI Lcj jl oL-JI pl^j»-i pLj ^ deviations ii>iy—*j j) 

Jl ol J j i * H L^JL^- Jj-Jj UjJ t 9 Jjl_*wO 4_f- J-OU Cjtaj .L tII 4_p 

5Jj—JLa P ‘LLjI—J l ijL^Vl OLaj-L-lll 4-P- j-*-**^ ,jy kj jjjdl Jj >■ a ; ^ Uil 

. ULi 

^LiLll j1—gjtj (4—Jjl ) VI iiLi-l ^Lj kj jjlj jt 4—Jji oLaj-JL_'JI j^JJ 
oLwJl j ^ ilH j ^ V 4j jjtlJI olaL»t «SjL^VI 5i _., —> :7 <_s*^ 1^11 

. . Jj£ d-ll j./in il 9j-iJ - 1 -* pi jk^gW ^i-JI jl ( Jj^o 

• LiLua'Vl j-iL-o ^)slj ^>.jj 9 Jl* ^tj 

Primary malformations : LJj^l oIa j-Ldl -1 

(_Ai jkj ajLoaVl ( ^ r P (_Aj 3^t o' j; J » - d l ijy, t y* aJjVI oLaj.L:ll j~-*k 

( oli y >^ j~t- j^Jlj jLiij'^l ^e- iA-LJI ) LJLJI utyjtJaiAt ^_~p 
^joj ^iy: 0| ^ s^uj jt ^aJu ^ jt 

. j-o_lJl oLi-y? Uj <_£y-—w« ijlj cA^oLjJI ^ 1 V1 

<u U. I 2 .k ciiJjj ) ijc_Pj_o_>»-* iJljLl a-1 g i L->t. : .~J ^i (j U* ^yiJI oLaj ,L ~It ,, . .. aj 

. ( t ^ T o i n \ t ftp Kister 



Ol.ijJI CiLui jjjl 


: ^ oUjJiJ : ^j^l ip 

Histoid or histological deviations (histoid = tissue like) 

. 4J^*^» c-Litpl ( Ji-l.5 4J>»-jV jl AJLjjc* S Ip j*£- .,1a:* ^jC- L->-.-.:7j 

: pUip'SI ^ oUjJ^j : i-jbJl ip j*ji I 
Organoid or morphological deviations (organoid= organ - like) 
ij±> 4jbf*JI (^1 c-l .. a -pVI 'jj jt f ; 1*'1 t4j jlp J ./apVlj 4->,—J SI 0 

. Lut-Jg ^P siUipVI 

g 

4.. -:1L 1.11, o) o4 jjL«JI j-j-p £ljJI Ol y Organoid, histoid oLm> j 

4_j 1 ( j__ aJUI ^ ji v^j ‘ Organ like _>_sa_*lS 4_^uil_> jt tissue like 4 ^__jSU 

i Organoid j .4» ,11 olj--«ij histoid 4_>». ,^„ iVI olCw ^-salj IsJ- 

proliferation , U.^ l (ail_iJI _j__*_JI oVL*.) oVLJJ »JL» Ji_j. 

* 

£-Stk*»l Ual jUau U-T (L. Proless - offspring or sprout) (L. Fero = to bear) 
. *UpVIj i^_;VU li jjuil^p sjL.^ 1 jt jjj^l ^*p j-slt ^ylp hyperplasia 

(4jjLp Cj\j£ 4__^i— jVU jljIjJI j_^jJI j^Lp Histoid enations j-!AJa^l jlja >j 

ijjj-«Jlj ^ •- j* jJl ^ 1 .»^JI ij^ jJIj I a . a : 1 <* -XJI t JjljJI cl"* (*-^-^“1 Saj J_>w> 

4-> . .. vi T ^Jljll Jljjl ^JLp ^4 >-jj ^j-JI Ol^P llL-fcj t4^jbl“l 

. Citrus vein - enation JjyJI oI y 

4jLv>^J Li^J ^1 objVI Jlp oULL^Vl ji iJ>JI Jp_^LI iUlTj 

— 11 s-— 3 - 5 ^/v cTJ^J narcissus m ^>*->11 dllj^ <_^v^ 

4jl—sail jjJI 4_ijjJ (_£jJL*JI ^rh..-.ll ^jlp J jh~ (_J--II ol—>1 « :~lVlj Ja_jlll-l-J . fljJUI 

V—JU Hyperplasia ^ jl Hyperteophy Ja^LI ^ a^Lj ^Jl^y 
SjLp obLjJI ^ L. Ula 4_>.- : j t palisade cells ij^UJI L>SU^1I 

iS’j*' j^-ll k_— fi* <jljj^ II ^4=—Jl jjIp j-frial ^yJI JjIjjJIj . Ajjh>ji\ 

^jaII JLlX tiliUj c4J ^yvaSHI g.s~~JI jl «.L>JUI aj .1 Ti j 


- C»1 t't II CiLwjjit 

Oi-i J-^L* ->-»■ >y-^j - ®j4JI fj-i3 ^j_ji JU-I liJLi-LSj t i3jj_>«Jt 

4 

ij-Li ^ ijiUj t JJljjil Jit olijJLdl o! ttumours oUjJuJI 

;bJ-p JlSv-ilj o«-jt L$Jj t^Uij (_$f jjj oiLi. ojx oljjJLiJij . 4_>>...^.'iVIj 
i_jUa 1I Jjhdl (JjliL-Jlj H-....-.M i—oljjJLlit Aji^Jaj J-<»t i_ alli+jj 

Ji* ftjJw (jJ^P Jut y J-JjjJI oli-Liij'i/l t3 j£.j L> bjLp j , ol~JI l y 

Crimson clover uy yLil iijj Jjyl ^^JLa— 11 £-U~JI Jlc- s^- olij-uJI 

c— j 2 > jJJ j t -UljjJI L. jl>- j t wound tumour V. ^^Ll j^Jidl ^ L^-UI 

(Mililotus alba and jU-l ^_ tJ .1J ^j-J-1 Oj-L-JI j-* *-£ CJ' oUjJuJI 

J~wg—>J1 jjJ^r jt Ji^ M.officinalis, Sweet clover) 

oUj-u J^aj Lc.j <u1 _l >-j jjj toljLJi y \ yA y-\ iJut-j 4 (Rumex acetosd) sessel 
OljjJLlJI tolp AjU/s] Ajlyitll obLJI (_Jp X^-y ftiftj Jjai ijl-«JI 

jJLaJI jjIp j L!>LiJJ SJ_^!>Ukl Ij!>U1-I J.$L _j^Jl ^ 

^jJUj rough lemon jtii^l .11 fl^Jwill obUJI ^JLp oljjJbllj aj^SLII 

4 

Jjydl olyr ^j^i iyrj £» U» ■" A 1 ^jJl .west indian & jll<JI Jjbot 

wart . r_ _>J-I j>y ^ L *S tJ L*_ill Jl± Nistoids 5 jl51jJ 1 olj^JI x^-y If jj . s JU JJI 

3j a ■ 11 j ./a ‘ ^y j * ^ t jt ^_c .^ ai J, ^ i...« t j tjl .. .til ^ rla ■ ■ ■ CIaIjjJI " 11 ^-/Ljyj cdxS. 

. —'■ J1 t—AJLLuf ^aw^JLSlI 4J L>L> J L-flJl 

.y 4 Lii1 

Of-LJI 1 4^-Jio SJjlj d-»^j-C £jA ^ULjj 

jj-P 4 ^-Ul oljj JL-Jl 4-JjJl-zS\ ^.->oj . Ij <1j\\ j -. t — 1—r 4,1 a la ill 

^iiij cgalls <!j\jjJli£_/$)&'> i 4 * L-gjjJI oUjI^JI ofLJI 

4 

. Uli gall JkiJ J t ^ g 2 lls J^O ci^Jj 

Oregon o'yj (JjJLjIj t_jLLv^ oL>-LflJLjl J ^ ]fl J 

j-fiaj u-. : >- pbj-^JI oL>-^ o JuhjlU 

ciT 1 !^ (jr^'j 


CiUiJI Citxujjjj ,___._ 

p 

1—-LJ 4_j oU-LloV 1 jl C.-...-J- jjL-J! ybj Prune diamond canker 
jj i_—Canker ^jjLdl ?-*>l}a .,gl O' jLjlpVI ^ -ik-jj Ot -uVj 

tjr~i -bt j g Jl j g h > O . ^ 4 4_ L l Ot A i^ - m i it 5y—£ 

g " , 

L>. ; .» 4_^li- jj|-l J ^j >^SlSvJI ^LkJ j fl '”± ojj a_«jj t Uji 0^5o kjL >-j & bl 

£j.l :II (jip oL>j_i-jd1 ^-^uvsl O'jJlJI ^ jijajj t Perennial cankers 

o 

cancer jUs^JI jXlj t I aJj_* ^ _j_e> Lk Canker and cancer l*u. olkj-Jtj 

Canker oik 1 U 4 ^. a. ril oljkcil a-L* oi Ijl^Jj 4 >— -kll ^ k 5 1 ;,—j 

oLT lij L»t i Necrosis tumours ^ ^jjjX-J c5^jd' like abnormalities 

p 

. tumorous cankers ( _ r »_-ji Lyb ^yi£J! ^^So 

4 StlOOt £jjVI ^taJLil 4 klyjj j g ,rt 4 4 «la** l^ 1 O.^"u Ot-4-a—' £jit ^b_4ULj Ifj 

uJj 4 UX 1 jit ts* jLi'l^JI (ji swollen shoot L^k,k.:ll ^iJI y> ilLij ( _ ? U 

p 

^jJj (J-^4 Ai ‘_/k «11 ejbj LgJ 1 ,._' Li-1 a : jl ijL-JI Ji—*t 4-lkLjl ol>Us> j. 4^1 

P 

4. ■ * jk I ajlj A Z e- 0)>J jl 4 A_JL_*JI 0jkj If j aAjkj 4 ^ji— 0 V! jk-iil i_i-* k 

.l t ta■.ej-io tk-kij CwS" < (jlj oli-LiijVl tterminal 

.skJUl 

P 

0 -L& t LiLp 1 j -^JcLk l5 ^ 4 >—^kL*-i 

oL^-^ja -^1 ^ L-^—«—t —-a—^ aJl *ut j-Cj liji-w* t>5 -Lp jJJ j 0^1—A-l 

• tijjjdl klj Jjydl J> J^-JI Ji d\y\ f Af. ^1 L^Ukj^ ^U-jj l^U ‘^ 

4 JU- ^ L*S 4 Leaf narrowing J^aJl c 5 jJj J .^aJI k jJ ^ L y»ijJl 

jjL^sVl jkl ,_j3 J* 4jJ^Lk JiLiu 4Jj_^ tkjk < J ; k; fljkjJI 4-Avaj lL-j- jt£j! j-« 
4-..;.- : LI jk>LkJI ^ 4. i . ; .. k ll 4ijkl JojA jA ji-T Jk* , kbijj-* <1L- ^ 

^jJ| 4jLoil |t-kL«. jail oLLjJ Lfjj . jLk-1 kiLljj-* jt jli-Ajl klLI jjA ^yjj-y .j 4 jL4 >VI 

4 JU-I aJukj 4 ^1 1 5 j_nJ! Vj ^L~> Vj J-^-i l y-yXj Ic jj 4 fern leaf ^Jl J^LiJl 

P 

L.ajj> 4 Fan Leaf ^ JikJI J-^j LjL-^Ij shoe stringing LS ^J 

p 

U j3 ^jJLpj . Ok-Lf-LiJI yjb lJj )j^ 3 I^h^' ^ * *^1 


. — OLLdt oLuj ^ J 

^yJ) I-L& ( (3 « - : i l ^yi Bjljj_ll ^yi 8 J . - ~ i Lj JU>*J 

y —j t DLj-jlII Jjj iiL_>- y L^-f < bubbled surface iiyll 

J *.»:~J i J.^;ll wrinkling jl furrowing J?^Jai- j aJL^- yj rugosity 

i Sugarbeet Ieafcurl, turnip crinkle ilU- y Ui" <. curling crinkling ol^jUa^l 
olyJU I Jt^j-I .curling -of curling, crinkling jy i»yOJ 1 l_.» .^11 y_j 
Potato bouguer j I ±*j <iJj^JL! y—yi JyJlj yxJI yi; y Ljlyi! 

. ^J-O—f y« ^.jaI o ydl Jy- -dlA-1 a-L&j t dis. 

Epinsaty 3y>Ui yj y-jyLSI y!y.VI y 3jOLi SyUi iJLaj 

(Gr. epi = on, upon : nastos - pressed close) 

J>\ lS^>. J-a: J-o. j -,h wli c£ybd' ^ 3 >JI ji y S-sL^j y 3 jL^f- y>j 

jl J $)3ll y—u jJj Upward curling (_$yip -W ^1 ,_s ^0 oij <415" iijjli -W 

. Leaf rolling 

yjyL LUail qUJI Jljji y hypertrophy of spitules obi‘ 2/1 y; SjLj yikyj 

. yiyjoJI (_s* (*-£-*_yi=-* l-^J t3—^54 

L-g—^v_jaj jjy jjljj'i/l -laiL—0 yj iOl ; ; II y> 4_x . da ^ylp yyi. j-j-xJ ^L-®J 

P 

jp\j >VI y L. LJb 3 jj *Ui alAj . (Leaf abscision, leaf casting, defoliation) 

Ljj 4yvs^U J_lX ^_5 a(jljjVL) f-OJ yj t jj^5*01 Joy Lfliyj 4-yy—aII 

■ l3|Jj^l jr* */*° ’ LS^l ^ J-^d 4Jj Lis’ J-j (jlJj^l JaiL_^ 

p 

Jy jJb 4yy leaf dropping Jljj^/I Jail-J j^L Laj t^^UaJl Y yyJ dJJai'j 
organoid L^t j^yip Jly ill y SajIjJI olyJI Jwsy ji cwithering yJiJ' ji 

^JLf' ^-o-Lj 1—4 J1_P j^li ^\->-\ jJl k-x. ^ ^ ^^ 2 S' iS^ 

fi 

(. l^-SjJ ol6 A-Aj tfl jA-*? LoJlj t ^jJLo—Jl I I 

. 4-j>vU-v- 4^_J ^ Lg-U 

<jLs^| ^3 JClip - like (jl>i_L9 J^l-P ^«kjJl 6 jjt *-l3j 


oLitiJI CiLui _ 

y dJJ-L-fj i N. poniculata, N. tomentosa oU-j oIjL-J jlll! dJjjy 
i PEMY < 1 .^-Ji eJLjljJI olj a:II y/jj-yy 1 g ~ii— a\ -Lj»j i_S HJ1 JjJlSIj 4.L.-..-J1 obLi 

jl boat v_J"y y jL^-ij ji wing £-l>- I^a ls Lp- j t ol y*. J1 JliLii JlSj 

y <JLJt y v-- : i Ujj <Shell - like a^U^ funnel 

JbU ^a l-a-S" 4 OH j ... J ~ - -1-&J . CJy—Jl JljJLr*-! 

t JyJLv?bG_/> jfju_L*JI /»j J—. : ^ j .. -a a i t y 5JL>- J-^aJ - 1 -* yJlj £yl e5* 

y y L^_T trosette ytyi; <!U-I »Jl& yj t double nodes iiUU ala LS ^—^j 


->E,fjLI i ;^Ji 5JU- y LS c zigzag ^^,«*U j_*H y>j til—Jl y y»-jJyj y> y-1 


£jX£- b-jj . ti'jj 2/1 Jajl—: j L»J_tP tsyjt ay>U? j—i -*j alftj . y»-jjA.l tijj-Sl yjj-JJ 

y * ^ y j^ J - .«* ^^Jalia-Jl j 4jL-/a| -tip aerial tuber ^jJy* 

Ji>o L. y.j t jLv_Jl ^Ip y-yjJjy _yc; i)Laj t witches, broom jy^JI i—i^L. 
. jUiil yle- y: tl~>- T. etch yjyj SjL=>^J ijyl-UI jL_J 

ala j c i-.*-yoyyjJI y witches, broom cy5y lb 

_y-Jl jlj • J > J 4_ljLja , yi . t^yyllj ^»-Jl ^y dJ j .-.* " J J^^Li a_y UaJI 

tomato big bud y*UJlt ^y j clover virescene 


, -Jl y y ^— A -Llp djLyJl y£ ^plp 1 jA [ fa^ _I — ■ ,w ij 

t> 

y* Jl C—j jj-xil A .-; < x> ayalii t_$Jyi E* llL—^-tj 

. anthalses 2JU-1 bIa ls ^,Jj 

. (Gr. anthos - flower, lysis - desintegration, solution) 

. p-j* - A~ ^ji* I_3jl j„* yAj tpJ^LoJaJI ^ j\j —aysUill ai-& y—Tj 

t anthalyses y ^ J> ^.j -J ^ oly: yyll <.ly>-Vl Uj-lpj 

. jUjVI Jjy til KGr. Phyllon = leaf) Phyllody ayslliJl ala l _y—J 

(j j jjj tl.yayll y^'j-J' W'jj y oly: y proliferation ^'Uvai L.1 





_CiLijJI 

* ol y Ji ur^ 1 *■— 5 o“J^ ¥ 

. ^j^isUaJI LS A-jljA (1)_^-j -lij 4 9j;.« oljji JJ fl la 


Secondary malformation : SjjJUJI oU^ idl - *_j 


.fill AjL-^?^! 1—d—d l > ., . - -“i ^iJlj 


ij\ Cfs ol aj~lj 


oo? Ojj 4 Ajl—d.1 obi—JJ J^LoJI y^y J-* 9-i-*j t <lL«I^JI 

• ji y.y**- 

iS^ji Uj Lfj <ji' -> ^ jJjI 5jjJlU (itjjVI d)_^-j L* LoJlij 

jdlj [ JjO b->-J-!jjjj-J l.^ A ya j ^-^SyC i ■-j A—Li-tj Olj _. «-j ^yjj j ^jall IJlA 

LJ^sliJI LJj-yaLUt kiJL)lj_j.» L7 »j_ rJ j jt cd)L>- jJI (_yi-P jLi- jJI Obljjy> ^jj-d 

^br ix'UJI jLLil Jl >-yJ 0_~>- 4 French bean ^jLoyiJl 

. 4^- 

ot J—*-j£ Ajijj b»j «jLjji-l ( JJO JJbtjjJJ t Jia jl - 1 - j-bt ( J-!L« 

. Jjy«JI kc-j.* ^i;! aj*_o rugosity, crinkling, curling 

. 4^>Ua^jl f-lPj AjJO ^ JjVl ^~jcjl ^P j-Jdl IJlA 

• jjjj ^j-Jt 


i—ijjJaJI Jji- JJ ^A 4 A—£—*J j _., - «JI oLL—Jl ^iat J~t\ A-djJ J JyP <■»■ jU ^J-Jj-aJI l yA 
i Jo\jS-\ •_ ° -.^j O-aJ tiil-iJ i jL/jU ob:il L^_Jaxj ^J! ^al^A-VI ^y3 A .i . ■ II 

kll-b oj lI-; •»- SjJ-lLxJI ' (; ^ A-j-tij.Jl Ju-La^ t -~>^j A-^jj^jlJI ^ialJL>-1 

cr- 51 ijJbJLj 4 »LbU- ^ oM 1 cy j-^ <-jj^kil 

,_/a!4^> LS JI a^Lc- ^ 

^3 Jjt Lij -b-Lj Aj-wJj^jiJI yiVI ^Ijpl |< J ^» « Ol t A. t . ;i l 4_j^j-l frljJ- 

. frj-dlj 6j'A^- Jj Sibjj JJ ^l all 

: Jfi\ ^jIp s-j-iaJlj Sjl ji -1 - \ 

Lfc^dtj Oj^-i 4 litJjVl J-J ^J_P 4__; J OL.-Jj-dJI j! I-^Jj-aII ^ 

-m 


CiLuJI _ -_ 

<• _ • ' 
L*uj»lj Oj£j jjU^^--iSI ^y 3 j*- jt c^L-LJI jj g .* Jt>Li- IAj>- L>*_L*Ij 

liLi-ii jA jJ-'Lp- jt -L>~j a_5j ti_ju_*aJi J'La- ^ a^p 

^Lijjlj Lj>»jjAj Lp jl*- J-iJ (_r J jl^-tll cabLi ‘uL^j t .«a ( jJI u*^* 

, * 
li|_j o aJ*_y- L>-jj LS if' <—jLsdil ot-JI L*J-iP L^i-j jt ^jij tij\jJ-\ 

‘ ~ » °"j' tij L»t . £- j^jpjj A-jlj j_gJaj ^j »\jpVI iljLi . . 4 _oLi Aj jLk-SI l_ 5 ^ j-’W—lt £—isj 

jLJ-aJI (J i-jj_J ii!>L^ ^s- J-Ajuj Lili . . fLI ^ • 5 J_i ^VV ^1 ajl_j-Ll Orji 

* * 3 

. <L 4 _jL>w* 3jl4_a»-j,i A-jlj oLjL~JI C-w .,tJj jJj jjU- c! J-^- L i • i j- (_ji 2 Aj 

. ^y (j-* jJj! 3jlc—£ ljjLjJI L»jup jpVi viJUj jl 

( X ij^Jj-i- 9 ) (j'-k’UM' i_r J j-? j u'jj-?* (_£-^ L /’l rP '^ ^ “^J >>LLi^-^ 

t 0 
• ^ l/^ jJ-S is^jJ L«JLiP L»lc 

jt Xp^j i Local lesions -kU! Jojf- ja a jl^J-l ^LiJjL jihj (jill Je\jC^\ <y*j 

^ j-fSo iV. glutinosa oLLj Jljjt jU-jJI 1$—^ <^' i ~A' -kUI 

0 

Sjlj_^-I d^aljjl U i r i 2 -l )1 ^ja Xj cLijjJl ^ | L .* ^i_p Lp^**o jpJluJj t 4 _^-L-Al 

ilLLj aJL) oliL-JI ^ ii 4j| _>• 0 4 - ; 5'J j (_yil (jll 

oL*“L-^» 3jLf- D_^j i^iJII LS ^ L / s ' l)U L^-l* ^jL-t jl 

0 

Oj£-i jl {j* coLJl ^-^pr JUiil i^JLJj 4 Blotches tSyu^ 

0 

. iiJLi JxaJI l^j 

oIjLjJI ^ oljJL-jfc^jj^Ji t ,-.-.;-■.-I oL^jj_-jaJI l )1 JL£ 

» 

jj ^ L J jL>- L^JkP II 1 -L^ -A.^ L * 1 -iLwJi l ^ . S ?\jS~* j^^j cL^j c^L^aj 

i 3La :il jt toU—jJl 4 J ^Jojjt. t~ j.y^A ±I 5-L-ii IJLaj t »1 ■ .Ljl 

* # 

LLsali oL'LJl Jljjf liUJI —j Potato leaf roll virus ^^LUaJI Jl^jt 

jj j j' 1 tiAL j-^la - 1 V J*Li- 

_SI LJ *L^il ^ jjJ>j c Sugar beet yellows virus ^—SI j\yu*>\ ^jj^ 

. Sugar beet curly top virus 



-OU-JI 

(jljjt ^S OLi-AjI J^3 L^J J_yi.ll <—*11 JliiJl ^jJ j£j ASJ*M ll>T -L»-J J-Sjj 

j^ll yj- j y*j j>\o 5jl j*- A-^-j-i obLJl o j£j L. Jcs-N. glutinosa obLj 

. ^ Y * Sjt j>- AA? jS j_ylp A* ^*Lj cIjIj LJI d) \a-XjS 11 ^ , ;j jSo ASj .-a ^jA */. O • 

J^Aj- j t la7 ol— ^ i_s^^ RingSpOtS oULL>- d)t J-J ^ bj-S"S J-i)j 

(j“J_r :-* Ol -L>tii . <_A ; « ^ a ll jjtJj_^sltj_ y . 4 i -x-i l j iivJj 4#.Ll_iJl 

* 

( _yjLp ij^wo Uaij Tobacco ringspot virus bli-jJI i_— ^ <_$JJI oliU-l 

lj>| L»1 tObLuJl 0_j-* 4JLP bf t^Uail j_jj oljLbl Ij] 4 j 1 ..all oljLjiJI 

!_yLp 1 g .}> »i Jj-lj 2j_»JLS” olil>- d)T JLst lijlj ^1,1^4 il)l^_» j_ji obLJI d.,« ./aj 

A - k . ; k 11 c-jjjiiil OljLill lL~x—Sj li| L«t . 4-j>- f.\j*j ia- 4J»«—ol :.i Jj<;j ( (jljjVl 
. J JLaJI a 1 ■ U J 2jjXj C (jlJJ VI (_yJLp- j-^lai Jjljl OliLi-l l3lj 

: SjLp^II Ji/jXf- oJj obLJI (J>jjJp — T 
* 

S^Lpj oIjL-JI j£ L-ijjJi c-JliT LJi T U-Jl 

^ SiljjJI oli c—j %A->- L» c oUJI iA-^^U oLjJI ij»jUL* AjjJ L» 

0 _ 
fj-£j ^ JlAi y± l«S Lvj^j dj£s* t4_>U*Vl ^fcUsL* OjjVl (j 

AjL/a_U oIjL-JJ ^jJI ip^3 Df ./a. H jl j a 

* 

L® fl^lp ^yl«J a^L j t)t La^S*" . 4_^jLU ^Up)II ^ftUx* l j^>- JiiJ L® LJLp 

J-aj ^jL-k_3 (Mflsk) i^L.,^^/1 j-aIL ia ^ L>*J ( 3 ^ ■i-^'L-^j L» LJLpj tijL^Vl 5 ■^br* JUi 
. ^«b_j^!bj .^.<> .«>t1I 2j\j j ilb«- j_yi viJjljji.L jl>-AJl i>L^| jj&Ux* 5 jl>- 

: ^jj—ilLj (/jJLaJLI oLJI i^L^r- j^Le $.j^aJl ^.Jb — f 

t oLw-jj— jjJI ( jja«. i (_5jJl«JL! oL_JI >■ -Ajjj J-5 .< a' l JJLoJ i!)l -u>-j 

2 jJ. c-^Sj-s j-ydl N. glutinosa obLj Jljjl ^ j+&j ^jS\ a.:.,...->AI JaiJI ^j_p 

l y I j y£j i jU-aJI viJjlj ja i 2 . bJ I jJ^j V Y — Y t Qv L* 

.^iJLJI J-i ^yd lij cObLJI lLUj «Jljjl ^s- j^iu ^ylll <CL-il k2 .Jl jJLP 



; ^ iJ 1p 3jl ji-\ - t 

( j>I jtA oU .. aaJuja SjI j>- oL^jxJ jA L 4jL^J>I obLxll l _^>u j*j x^p 

oLLj jl X>*XS i4^»»_-jVI j__rsjj.il CXjj* i-■-; ^ly-VI lilh 

c_c lij t ol—jj^-ill dJJj i_JU- ^r ; .^7 Rosette jjjxJ !j Yellows jl/v'il 

• fV° J* 

: ciL-rf»Vl - o 

0 0 

X»«^i lJ> 1>LJ-L Ln^Li L ■> ' j ;; •-j L _ ) i»l_ r pVI i_jdLlj«j X* 

0 

£- J J— *^JI JjAXjJI ^j»iJj-£-AJ 4jl -^3. 1 1 .1 1 ■ 11 J J A - 1 I I l -■> J— $Js*J ^__jXii l_/^^ 

Pits <x>l jJLs ciJjjJl J ir f- J> £±lLjla jl ,^1 ^ 5 jL_p ^ iTristeza virus 

. i) j A « 1 II ^JA (J ;^j-VI i—»tw>VI ^jJjP- V ^IjpYl jJUj JXij . Ol>L-iJI i-.~ t . j - 

: L yijf t £}\ cj % i'^i - "V 

( __£J j-J ot X>vii lJ*!>LlJ-L Xj>-I jJI II i y?\j£~\ lJJxJJ jJUxf 

0 0 

4 j^t.- 1 ' L-li 4 —a J-T.•> »—* i., ~ 1 g. ^ t ixY/^Lj SJlp xi JL- xil 

* * * * — f 

osJlm lv»!Ij^t ItSLj Li-LL- LtJ jJ-Yj tLU^xi ^ja« < 1 3 /a a .» 4 (_£ y >~VI 

t"Y_jl oN^C-JI liJUD (_^ jl>-L; jli-jJI cjLj ^JLS Ljj ■ 1 x£j&j Vein banding ijj^j»JI J y>~ 

S^jijVI xi^L^JI j ji>! j£-\ ^^6 j-q ]a~ (_y^ ( ji»lj-pYI il)Li . . (_£ ji-\ <-jtj oLJl j*-J 

■il ...'^'.' IL AjU_jJ1j 1 —Sj-»j 5a Jjkj 1 lIjLjjJI oJlill Jl L^j| J... >■ 

. Cross Protection 

: ^ SJsi* >yrj ~ V 

t yA <J 4jL«^»- ^./3’i- Li SjLp 4jli , . OL*Jl 4 - *■** A ’ (j- 4 Cj LJ 

Ly iIjLJI (Jj-L jJ- 1 ^ -t^rj H LI ^J-t (_5L ijLyaVl 

-iip JU-I jA L*S~ 1 j_>- 1 j fjA isfLJ1 ^jsUill ^ 5xi jiS] ‘Ltv’J jjuljL* 

. (Synergism) ^-JalLJl X ^^J j «, jL-xJI dJJlj^ ^ LL^J 


g-jLmJI 

(X>.S. unt($djLoll JL^udVl ^Lul 

OLJJI oLuj^uaJ 

Production of Antisera and Serological 
Diagnosis of Plant Viruses 





jO -?j OiLall 

C>LJl OLjJ^yiJ LS ^j}jj T ~3\ 

Production of Antisera and Serological 
Diagnosis of Plant Viruses 

JflUlJ-i" 

oiUall JLa^VIj 

Antigens and Antibodis 


t ^JL p LfjLi tjli-l ^-Ul olji oUli-jLjJI ( L*jlip 

3j 1 .pH — =«-VI j*—'I 4 JLp jija j c oUl j—j-J-I a JLfc J-s«a • ^ .^a •>. ; ■* ijyjj-; 

LfJj Sjj jl!I .-7 ajL^iil ^L«^-VI aJL*j jt Antibodies 

-Ljj t (; '7^/1) ^^JLp jjJI 3—jL-JI £-• jLji'Vl ^Ip bjJLaII 

. *a^U- k±JULc S-jLJI oLj^l Ol ^ ^ JjI ^ TV Dvorak JIT 

t_JUr LgJlj jl 4-L»l£-ll 4-jL-JI oL^jj^j-iSl £-• ajLsiil ^L~w»- VI Jp-Lij i*jj 
Detection of Plant Viruses 4 _jLJI oL-j^—iJI ^ jtJtS J1 ^ S-^aV! 

1 J 7 - -Jj - a 1 i A . a^JI oIjj.-lUI 4 Diagnosis X^^ilS ^I^VI jLw j 

. Serology Jl (Jl* JpUJI IJLa ^..at ^ 1 JlS'j 


Antigens : 


^L-j»-VI P A-.-.'-j jt la. .t»:i ^Lp Sj-LiJI L$J l ^iil ajlll 4jL 

» JLa £> jL^Vfl jf J^-LLdl { Js- SjJlSJI L$J ^yiJIj tjVi~\ ^.iJ! oli oL>lajL^iil 

* 

.Invitro 01_j_J-l l** ^- 4 ^' >tip 5.jL*aJJ ^L~*-VI 

^L~a^VI la..»;7 jJL p Ijjli <it L^Jjl L^j jb... ^j L>- iltiAj 


-CiLvjJI CjLui j 

. Inununogenicity a^pUJ aj j ulKj a^bIjI-I a>XA a 404 j^jLa^l ^ ^ ^ai. ^ 11 

4 ejl .aU £j« ^S- OL~>^ij'Vl aJLfc 5 j jJ 4 _jliil A—-ysLjLI 1*1 

jJlTT aj_~£JI oli>yi-l j_^'j 4 Antigenicity SjLJJ Sj jtlil el» 

a j^S olljy- y 1 SjLp- 4 -jLJI CjI— * jy-.oJI jj il-. > -j 4 a^.ii ..all ollajj-l y 1 aUpLaa Bj Ji 
Jalp a^l ^, dU la j » ' ** ■ t ^ylp A-JLp Sj Ji tjjli ALoj L^Li ^Lp (_£yj£ 

JiT j.-iKii Portein subunit i-JLJf oljj~_pi j^£i y>- y tSJL-LS^' 1 $j j>s al; L$jjL>- 

. 4iJJS y atlas' 

: iaUJ! yJUcjM 

i_->jl>iiSI jl _^~>- y y l y& a .: ., > ^j\l 4 a .,& L$J L* bjL* ji y* JS'ldl 

eilil a JL* £-* ojali-j ^ jJI C-T 5- " <J ' /,i j*-J 4 Jy^~l ji L- ! ^ -P jl jlyaJI jl iw~jlj 1 )/l ^JjL* 

g 

o^UJ c-JLS" L 1 jL>*jJ J^LlJI OLT ISLi ^j>- jJjj--—~Jl i_ a JJL^j ^a jt 4.1 ^ . * jj 

* 

. Lu4»**ALjt 

'i cjt ca^pLa ajJii I4J yil i\ j*ju iSLa ol Landsteinerjlii _L 5 j 

^1—.4»-VI £-* ( JpLLdl ,_jdp Bj J_aJI L$J y£jj 4 jlj—J-l y ej l .J a il fL-^-VI y la.- -.7 

ji Jbr-j jJj . LjL^jljJI ji Haptens ^1 jl_jil a X» ^ jlWj Invitro ejLiil 

* 

y* IjlJj-* j-a VI ^jj L L^ilj ;ii1-L® 3JLj JL_aJI olj Ij QljLj-g-JLlI ^ya» > 

. _i_j «L>i_lj 4 _^>>lj jJI 


^JLp Complex Haptens ^il oL-jl|L^ 1I Topley & Wilson jIW 

g ** 

j_^j jl jjJ tl?jy 4wy3.^a>»jdl ajljail ^L~j»-VI ^4 ^yai-VL -b>«jL) yJI jl^il 

i.-jlj’VI JLlp Jltil ;- «* ^j-Lp . >-VI ad^ (3*^* clH la *. * *■ ) > 45^“^ 

^ t ^P 1 i 1 ^ : <Jj 4 ajLja_* I jN 4 1...... P jij^ A ■d.^i ^yJ^-a^S” ( _ f 4ilJ>xJL—JC 

. ^yxwl* J y 4.. i s ' ^yolj y . T j yL^A 4_-)J I ^^4 A Sjl.jaU ^L—A»- V1 

SjJLsJl L^J ^ yJI jl(^ jIp Simple haptens Sla... .11 ob-^jLfJl jlial L^S" 

llj y blplij l-iS"J 4 jl_^J-I y i.^'■ a>■ -Llp ajljiil ^L^a>-VI U~ ^^Lp 


oUfjJI ciLujj jji ... 

LgJLpUj ^_uTj »JlA £» L^SvJj t jj.fi j ^-ill ^J.^aU j L$.ialj- JLiP 

jjjlil J-Jla-t-JI .b i - n . i jLiil ^..... ■ <■ ^yLx-* tL >jj 4 la <_£ JJI jy>« . 7»^/l 

£-• Jali- Ait- j* pneumococcal L^y^_JI ^-y* * ...a 1 *» t . -11 o.b ji*J! oL— 11 

l j ^J 4 4-bjj (j-^- s_ jr£(_?* (3^“^ tljjI^LfJI eij» y Jj JLuJl y^—JJ ^Lui.U 

4 

4 J .sLjiil ( J_^aU Jb-LoJI Jl lal j- JLiP Ljijl .»lj ^i_- 'T^11 IJlA 

. Inhibition Test h.,..t-.il jLii-l *-J jL^Vl IJL* ^ p 

4 

jjbjJ o jiaJI y*- y- a_y;-"-v3 ’L1 jJj>- SjLje- '‘V*- -- ;H CjU—ZjLjJI jy5sj L* ULpj 

. benzoic jJ-> jj^JI y^- j! Tartaric Acid 

j*jl y A^S ~jil oL; :;L^-il ^yjkj jl ijj JlJ-l i_jjL>»JI yju .LaJj 

^yi ojJL>- L* lij ol • .. jyixj L* •.. 14 cjIj y-JJ y 1 *^. y J* Ij[ 4 oL^ . -il 

lij^ aJ l .jail ^1—VI y_j&3 la.t;7 LyjC_JJ o Ju JlmJI oIjJx _11 jl Jlaj 

L. lij ^1—^-V! ila jrt 13.1;) 'if L^.i.o t jL^J^IIj Jj^jU jl jlytaJI C ..:a ■*- L» 


.^1^4^ 

4 

JjJ J ; - m' j 4 J ■ jl i •_, • • • t ( ^yj_J_4'l jjjJI jy^-J L* LJLp 

£-Aj jll jjJbjjl-l jjjJI 4jjlj jlj-l'lj 1 • j • • * y ^yi-Jj-i-l Lfjjj j^f 5-JLlL* 

i Yj • • • j * • • ) TMV yjj-fij (t Yj • • • ) j^L-^j- > .. j i l Jta 

4 

jJU j 4 t • J • • • ^yijphl Ajjj j^l lu-jj- LljJi^JI j .■_?.«■! ^yJ • .11 ,jy»y—jt !TS^”j 4 “LjJljL* 

(Jiw* \ t j • • • j ^ys-iJ^o* jjj jjli OU.—> 1 —;—IjI OJLj^j J —£—1 

. Phenyliso cyanate Jta o . . . j RibonacleaseywLTy^jy^l^JI 

4 

^yLp ^t]a.- II C.jaj-yJ Jjj 4 j.; T ^y£jjj»- oli jy^J L« LJLp 

^yij ^ytii^il jjyii CjI i jy jlyil y*j jr^-d L»JUp 

J—|i->«JlJI ( Jjj» jJc- (_$y-\ jl y ^\a.M ^s- JLlP jl 

CV Ji C^U-Vl J^Ldl ^ V ^Ja—Jl jl S J Li)ll J j 4^jllyS^Ij 

\ri- 



-CtLiaJI 

^Ja— (^Lp Sijll Determinant Sites jy^-yxys Si JL*tl J^jJI jPJsJ 

. OlSjp-1 

^^JlP l-——-> J y- SJLpa Sj-li-1 »_fr>L»JLftlj (jjlj>-LJI J JL*- jlj J i Ij 
nsi Firmer & Burnet jlial Jij oLui^V Si L^. ^L-^-i ( opJ-1) 

SiUait —sr-VI jU-=!" ls' sSelf recognition ^1131^.^:11 ^1 oJUi (J JLp 

0.UaJj. alS' 1 - •ji* jA L> jl i a ... & i ^ < v . ::i 1—• j. ■ c ^JLp Ol^-1 ^ 

9 

x^s- SjLiVl liJUAJj c cp <c»jj^ _ / .. : .«, 'i ^yiil -l. _JL O^^s Sjlil jli 

ii-T*-—-'! J~JU Sill! aJL» ol OP ij jjl < jlj-J~l ^\ L* Sill jS- 0iJO**iS1 

9 

^U-aJU <™^JL 1 j .:.,«j i__jljMl OyjsP' OU Jliil ‘4-1 4... -Oh 

0 

. CuwmJL 1.:.., > .i.. : , j 1 ,\ ~^ 

4 •, .-.OL oLw^aw-iil jljll jl L*^_jLl ija.• i j~~ *a 3 SiLiJj SjjUl o^U-l p j 

Lfip SjciLJl SiUail jilai SJUO aJL» t-u* o-^U*-^l £_$JU1 oI_j-j>JL1 

pjli aJL—p pu. jJLUi tof tipli SiL^. fL-jj-t <p ‘Auto Antibodies |*_J 

Op -. Jlill J.. .„ i Auto Immunization ^1 jJl l^L^e- ^1 

(_y» pLa- 5il—,S l<* fL-jj-1 ^ LS^Ji Ot ^>«J1 4^» JLP y : .. 11 

t jJO>- J-Lf-j . 4^_iJ ij^aJl 4_vaLj- “-jjj-b t* — * > ^j-dl (J-* _P“T -3_P 

aji .ja 4 ^ -- Cj^" *?**‘* r ‘ Spermocidin ^‘ v ^^ aO_p 4 j ii ^**j i^ * 0 'j 

iljll ol ol s-^hj t In Vitro L**^ x^j Ol « Sperm ij^dl olp^LJ 

9 

y LwL~«l Sj y?r 0_po Auto Antibodies -L-oli Sil Qa ^ ^1 .. •> -! ^t_-. .^7 

. SilOail ijj^Jkl Ja-j y Vj (4-<!>L>- 

^jLp l£jS-£ Ol Or* (*^-~* <^1—oj) Lj> i j-i-i t.\j^J~\ olol L*-S" 

(jJliajj ijXA OLoj ls! _p-T ijj i C-:,i.,>- L« li| tailO-* ^L-o-1 Or!S—t — 0 oLj^wOl 

. Iso - Immunization j»—l aJujOI eJOa ^Js- 

tOl^P-1 p :i->- |Oj Ol s_~a>j ailoll ^L>-^-VI ^^jjj oL-^>i-jOVI C5^_J 

9 

IJa ^ gyij c »H (^yi P tPPjjP' «LOOJI jt Oj_j31 1 (Oi 

■ YTY 



f KiS- f -ill C. ,_5* Jj-^ (J—^ il)'j-jJ-' ' j-* (J - ^* <^* 

jl^Vl ^ ij jJLJI LfJ 0j £J Immunoglobulin ^JU-y-_4 jl 4 Antibodies 3 jLa* 

{ * * 

. L5 jA L—l j Immunogen L,a >1 <_£JLilj 4 Antigen ,jygwjVI 

Antibodies : o^Uaii ^L^rVl 

^jA psj Lj iJi t JL*_»Vt -Xa-I olllj-^-1 SjLsiail ^1—->-VI j+-*i 

. L^jLo ^p>i *«>\l o l ^ aJ ‘ • i ^>- J^->-j jllp ^jJI dglIjj olsiI^J-1 

^aa ^ -iVl jt ^^JLp 5jJL_«J1 4_ij 4 j ;j J L> - y y .~* 1 ^^-P S^jl - -C- ' '■ ^ jU ^ - - ' j 

. 9jj-$-lg L- — ■■» 4^ jjl ,j>gwjVI 


Ol- j .; i > -A s £ -« i ) jL^a. U j -l (Sj*- 

( J5" Oj£sjj (C~jj^5sJl ^LJ ^K;l y '■«■ $ .j«i OL*AmiJjj ^y 

i ]■■ ’isy*r 4 Variable 5 j^ajla AijU L»jfcl-Lg-^^v-sU:^ SI — L* 

') ' ■■* <1.» > IgG JU-I ^a L*jT tVL JL^jbU 

L*j^LJI L^i-g- ^jA ojLiail ^L-kjf-Vl jtj-iLj ^aII Lj^iLIj c G, M, A, E, D ( ^a ^IjjT 

t_4 .t>^xJ Jllp o'; ■ ikLkt ol^J-g-jA t (B) Sj jLLfc-i!l L^it-I ^ 

jl^-«- ~— >L> j q jaij 4 a_$il ^ Ijloj tVI j js >?jj ky^e- L^J ( j-.lj ilg-^11 . »jL.^j.U 

t-tSj^f ® -tj ‘•-J-g- (_jl^ j ^ fa .■ *■>- ^ ^jJLJI JLlP ^Uaj«JI 

oAa ^LjI L ji^j ^ i c _v’L>- cLUJlTj t l _/ 5 ^-^ A,..^^jJ4j QrJI 

A-A»tiL| <_5 y>- VI frLOlP-VI ^^1-1 viXLi i j~Aj Ij^-sL-' 

0^~SV1 ^ ^TL- L'^U-T t _yi_ f j 4i^ iijjLUJLil -ULgJI Jjl. ^Ldl jM-W 

^jJI ^ L*Jjla JL£ S : c .'l1' L^jM (_ji /.Cj ^ 4-JLiil SJL>- ^11 j kLil 

i-pbll A JL*1 I ' >XAj 4 j ^jk^ 1 ‘ * a V1 4 _£jj^- a, ■ . ri 11 i j A * iI A~A ^ . 1 1 1 1 t 

Olijijjf- ^ 9 oLw»i" ^aJI jLj ^ jjJLk ^jlll Lt^-g- ,^1 J j J'./aSiNl j^Lp 

Aj-PLJlI 4—i^-l ^ ^JLp ^A L. ^|JLa A....--Q J . /? *w T 11 tOta 4 ^' 


Oj-AiM A j la; U Jjjg-jJki DNA ^ j.k\a~Jh\ Jglij ^ ij-yS j'jLpf Oj^iS Ji ./ia}')!\ 4.. l A . P 

trr 


___ CiLijJI CaLui 

Luk yj (J^* O'* '-r'^*'-*-'^ <■! >\j.i]ai\ oJl® *j<a ?<-jj c Aj■ L.-w.i ^yij-JI 41... 1...II y 

-Llp > —.j-l (jjj (jjiljJI 

SjCLiM jS'l jil jt ■c.JL.ll c.-jTIjiJI y !-tj-L p (ilLr ^yijJj^JI ,jry>«~i}VI L$jJrj 
hiyr jil o^.at^il <V-I y dU :j t 4j>vk- ^ Antigenic Determinants 

A-j-pLil L^jLiLl y «_..! y\_£-\ ( il ,,h U l$J-Pr ^yip 

^yi ^yiil Ojl.j o. ■ 111 L^AjM y Jj J_P cLUJJj i 4_>jLiL«_JlJI 

jliJj t l jc>*- ; -ijVI J y>-2 -t^P \ ( _yiJlj cL^-jip oj yr 

* 

y±\ hi\-j-i U fL-^-VI y JjJlp ^ 41V ‘Polyvalent bjL*Li^ ( J-*ail 


. <iJjLpn^i hy\lA 4-JU- y t-l-'.j Lfi> ^ £-* Jt.!»»~~ 

^ y J* 4 ^' j* y~ J*** 


4-j^ - j} 1 

oL^I (_^ - * * 

?* 

Oj^Jl 

mg/100ml 


Fix complement cross pla¬ 
centa 

Hetero cytorophic antibody 

XT - 1 A 

1 *1 • j • • * 

1 A • • —^ ■ • 

IgG 

Secretary Antibody 

(surface protection) 

tj o - o 

)V.j. • . 

and polymars 


IgA 

1 - Fix Complement 

2- Efficient agglutination 

0 

‘H.j. .. 

)to-IV 

IgM 


T> 

Wtj • • • 

■ 

IgD 

Raginic antibody 

x,r 

) AAj ) • o 

\X '-\• 

ug 

IgE 
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IgA (V-V JS-") 


: Nature of Antibodies S^Uall ^L^-SM 4juJg 

t^JpLLjl A .a ./i : >%Aj> Aj_ j-^- ilj^ LfiI^iaJj apLI! ^yi SjUaII fl— w»-VI l >«J tV 1 jjaj 

oVl Jl>- aj! ^yipj . Lj-iP t _j. ^ < C -Ll oVIjl^l \j-~iS AJl^. jC j' L^-n^-Ja viJM- J-aj 
Joaj s a-J L w».,^JI (3jiaiL* oU^Jl! au_f! LS ~--S'j-ill ^/l—iij-«-* ^ 

: ^ i oli j*~el\ 

. aOLi ' jy - *- *; 5^1 . / j L i VI ^^r - ® ®^ylp ^-X.i t . * .,i^ 1' ^ 

. ajLL$J 1 <uj Lc loLaJjjJlS <Jji> ^jl«j ^.lp — Y 

a J.» p ~b«j ^jJI i—~5”^3 ^ ? <»:j A-^liU 0 jL>1j jJI i _/ 3 * ‘ vOJLii JL>- ( ylpj 
jjj . ^.^ill oli-jjjj Globulin (jJjJbj-l ap y*p^p VI Ot (jviA^ijVl 

j 

A^aLo Obj JJI Aj>-jJ (_ylp L:«■« jJ-^all {jy ^—JVIj (jvj yJ jJli-l ijy. J;«Aiil Ol^" 

ilyjno j il-yj- t^yjbj-^-5" JL>«-* jyi <L£" yi -1 ipj —j l a ^:• i ^■/» ill j^-ij t aJj! «:h 

jylj (j\JJ-~Jjj-4“l ijljj^-* |0- ■> ..— * Jjj . Aj JLpLaJI jyjj b--J jyl jJL^t Oi-^jJbM 

Ajj tjj Vli VI A*j t L»L>- — Loj — LaJl fLo_^< VI i"-;bplj jL^ jlS" bvJ Aj jti 
.(jO j-j j-L>- L»l4"l 3VI ap j*«jil '{•■■* JjiiJI V/j Ig«•»- B-jLjiil VI ol 

f Li d& JU 1^.-1 » t 11 j t In Vitro a^pLl^p ^ L^-ipI jj (j^-*L j*b ajjLa-o-JJI L^U-Ij 

-rrn 


CtLuJI C*l-ui Jjji 


B- ojU-j—JLil HVo iu- Kohler & Milstein 

cjL^I jj^ cjU btjU- ^ b^U-1 a Jl<s JaJU- ^ Lymphocytes 

* * 

j & 5^1 -jail VI iI_P jj clj ^ 4j 3j-i 

4-p jbLoi j S 4jL>- c~>jjsl jS oj!>s3 ^lSIj * Mtonoclonsl 5JLw>- jJI &^Ljall ^L-oj-V! 

^iaj V jiJLii LgJ 4 _*jLjl!I oL>jj--jaJI d)t Lj^i Dl Jl5j 

^yajLj *)Ljfc cJljL*-* -L-jLjJI pL^jj-gJjl 5^1 .^a ■« Jl.*t j-z*A ^ *jt 

^ j*Vl 0 LJI PLRV ^^-JsUaJi <Jljj 1 l 3 LLl!I JiL* oL-^jj-j-aJI 

oL-j^-aJI J ojl .h a jL^a^l j « *Ja £■ ^j-iwiSI <_£j_aj J-*j . <d j « «-a £ 

* 

. ~ JL_J ^*tP jl ., ^ (j'J j-J 4-11 J* l)^^J ot L$ \A (. 4_Lj l_*JL** 4 -^jLiJ! 

^jJlp OL'LjJ! o^- j:' ae ~ fr'j-'-’-l LS^i Jjs- <U-->v~jVI .1 b a j 

Oyjj-J' o^y~ ij J ** 3 <_pi a3ja J Cr" S— J 

■ -Up ^jj~L II 

: ^jj-iil iUall J-aU jj-h< 


■ <.JLi ijj^Li ILft (_yL' J j - n L b L ^LJ jl —ja 1 1 ^... (aU j. .ji-C - 

L j*j J -?jl\ Oyj^l ,J-i> LiwaJI oli 

j\ J yj a. «il jt LijjJ' ^ |«^4j ‘ 0^ j - * ,. a il jl i_^jl_>i_xJI d\j-z-?- ^ (^-J' 

P 

VI 4jjL»^<* oU jJJij t -ULJ-I c~~£- jt ( j f-LUJI jl L<o» L 

{j^>rjjj -?-*VI l yj> e j~ J«_v4 OLaL (!j! j-~L 1 (j-*-*- l) 1 Lj-^J s 

* 

aJufc C-. ' -a > - jJ L^iji 5jLa^ L.L-J>-! C~» _jJI 4^LS ) 

L$j J-va-* J y-,G >vii 5 j_LjCL« sJblj^> Olpy>»j (j-4-Ll f.1yj»-| J...^».i< L*-S" ts Jjvlj OOJ 

fi 

j*j^! ,j-«-J-l iljU tL»Lc Lij Ijj^aj I ^ ,.,1p JI i!L>- ^jj L*! 

JlLt (*— ' * (j-'J LpJ^' 5 -^' (*-^ ,i, y ^y 3 Irs-^ 

Yrv - - — 



L 


-CiUjJI CiLui j 

" «•*-* J> u-XU ^£->. jl ^*ja a> j 4 <JlI j-f ^ * —o jju L» CjU.aJ-1 

Jii £* JjLjll* ^ J^> ^03^*1 J-^X -^jV' J> jXXI Xpj 

iaJj**-; L* ajL^J LJLjLI LJ-£ jl ^...a o.ll JLlp L«l 4 oljj_J1j oLa ,>«j..a,JI ^ ~ ^ 

e.i_A j-ZSl c4-.- ; ->t ... L i VI L^jj JL* JLpL*—* £-• ^yXXl Jl j-j 

fi 

5JL.I53I Ajjy* ^ <. Freund Adjuvant -Ljy jlp!_. y, VLjllJ o!a>^_II 

J j>\jS Mannide Monolecetos (’/.A° ) Oi*l^ o* Incomplete 

^ / jjj /.. j. e ^1 j-j- Complete XLIiLil ^ ,-sX I—^ ( - /.|o) 

^ j_pI—JJ Jj-Ij j* j^joj . Mycobacterium Ly^-JI 


n» 

j-_5~y oli S^Uia-4 ^ir*j ^ j$* l£~xJI t JUjji V L^j^Jj c^jj J^*aJI 

. «X£~ L- * *LiP ^ ^ -Xj 

lj Lp J^a-?»l) -L^aiil i-JLoJ^ ( Wv^- cXX^yLl ^jjLv-I <Lljjl (_yli ' Lj*JJ 

# 

( J- « . « * ..••. * |»J ^^-Si 4il)i i r l ^ a., /»a I I 4 -JL«-p (_gj_£ L» L_Jt»-9 Jjj^Jl y l^XXI OLS” lit* . 
ji^Al VI JjaJI ^j* j -* ■/> £\r?~ ,J-«-*JJ 1 JjJ^JL uS VI i_ju.l a : 7 yj <JL~~>- l . l yi3~\ y 

^JLil 4j! t _ s f '\yJJ lj»-s-<>-4 jlX*-* ^JLlI ^j-jLL—oj 4Sjt>- OjjLi 4la .^Ijj 

uiu^j kj jl ,lill r .ui^r !»-»_>- JL kjj c-II fjJ1 ljj! jS jL^I jIjljj- 

. <>ij j l_-LjVI j-* c-4 j l lal l l^IS" 4 *—Xj-dl 


j\ JL^- ^ j j 6 jJk 4_*®jl j>~ Aj? JLXP 4*>^jj^/l . ^- 3 

^J.^a-o ipL^ Y 1 a-lL <^bLtll ^J* ^ 0 yl |VJ 4 ■Lo^<i-*_a 4 ,ll .-<I^J (JijLi^l 

iJIjV 5 Y * * • as-j^ t j\s- 3 \ • *JlL tSj^j-* -Sj-b <lJL»_p <d 4^^ 3 11 

dJJij 4 4 _aJll V (jJJp*- 4^sLj- 4_fl-j^Jau J-«ail iaJ_>»j j*-j . ^ jJI 4_ —5l_j —. ij 
iJL>- I s a Lj 4 .^3.51 Ajjjt jl (Jj^ .-, 1 , -L l ^ji - 4 “Ua*L>- aiL» 5jLja| Sj .« LlI_j—P 

ajjaj 4aJuL>i^» jl 4 oJL»^>vj> a^j-v* (^Lp l^laia- La-S” 4^i ejl^jip 51 jL>p 



pi i'i II 


. ol5 JbJ JL^« VI CJLe-li ^s- a^»L>wJLS VI <tijjJiSI 

Monoclonal Antibodies : JU jiSy jil ojLall —*-*^l 

(Mabs) Mon- Jl s^Lail pb_^-Vb sa_ij jlj OjiJI 11* ^ ol~JL-ill J^U- 

^j-^aiLI orj ls^J toLjJI ti^L ^ ib_->«-lS aj .l«.t • j- \jj ^ b^*loclonal 

. Ol—bJLL» iJ>Li^S'l 

Monoclonal :JI S^Uail pL^r'VI £lAji 

: ^JUSI jill JiLiJl aiUflil |>L«jlV1 dJULj »Liil yj 

jtlll < jk>- - ^ 

yJI ojjd\ U ,jLA\ b}U - y 

J* <Sf*- **Tt t5» ^ 

(HAT) ^^.^Vlj 

UyLil b^b^-j Jb»»JaJI b^bi- bij- 
fl/ij *n ,jip d>U»^ 

HAT ,y - V 

bA V jt-J tb>ji—il b}b>- 

. 4-^jjil j_ji lyyJbbC- (JiaJj t bl aayL* Jb>vbJI b^bi- 

(i ^ 1 r 5 (yO b»y jj.; . 4 JI btli- 0 ! Ji^V Hypreourma Cells - i 

. cyyLiail yvA^wil Olji aabbtil ^L~?-VI 



CtLxjJI CiLuu 


— o 


JL-rtd £jj 3 jUJ 

*t-J £ 4_0IjJlII iljlpljjJ! * 

. L^U-I Jtai ^Jlp aS'Uii b^bU 

j * ij £ obLbiil t j*-5 

. Titre olji JjLjail ii^p 


oLuJI CiUujjoi 


nixed Antigen 

1 


jjjuwVV jU!l j&>- 


JbxisJl ’J' 

*V>j 9P 
£ 

Seleen Cells 
from Hyoerimtune 
Mouse (Mortal) 

Make Antlobdles 


"V 


& Myeloma Cel Is 
(immortal) 

' Hake No Antibody 
or Irrelevant Antibody 


jjjlj UjLil b^> 
SoUa* Ub-jJ “j 


Fusion In 
Polyethylene 
Glycol 


J i=rj J 

PEG 




A^4» b^> “N X/ 

UUa-I 3 © *" V 

s o Fused Progeny A 
(Immortal) 

Hake Antibodies 


Separate 
Cel Isdv 
cloning in 
culture Metis 
in hat medium 


tUsiHl iiu J 0 jL.A Clone J-ai (*~1 

£liMZ 


Clone— 1 ' J-ftUJ 

I GroM In HAT ■edlum.u ; j*j| iij At. 
for 2-3 Meeks r _ T ijx 



TY 'f 

Y Y Y 

Y Y Y 

Y Y Y 

Antigen 

ni 

III 

ui 

ill 


T" 




Lrtl 


Assay suoernatant for antibody m^Uall fl—m-^l jzf- 
with required soeclflctty 4JJj 


Y 

Y 

Y v 


f 


Select desired 
clone and propagate 



i^jjlj lJ tg-..U Clone Jl sbibl 
* f 

1 n jjUoj UL-u>-l 
fu i cajuS' i pzij i 

Si*>U jvbJl 
iJL# jtS')! jti J -k^’j 

Clone Jl 


JljjlSjJLI Sjl iAil) jsLuu^Vl (t — V) JiJi 



hypoxanthion; aminopterin, Thymi- ^ _-J L">UU Zj jl* : ilsX>U 

^ tji-pl Lj^Ls- ei^i-UI dine (HAT) 

lJ>jjijl iJ 111 SjJaiM (_$ Jl!I i_ 3£jj . L* ji ^-11 ^ Zi 

JtSLi.1 —^_j _». l \ * ■ * at oli Zj>L«iail ^L~«-j»-VI 


.ELISA 


( o - V ) aiLiall ? L^U ^Uxli JJjJI 

A Practical Guide To Monoclonal Antibodies 


Immunisation /.,. 
of mice/rats J 1 "' 

Immune spleen celt 
preparation j. j^, 


u_jUt \ste- jjvi 

Myeloma cell 
preparation 


hi* 

• Fusion 


ob«cyl Selection of hybrids 

I (*—£.i^b t 0 * 

- *- Screening for specific antibody production ^ (| ^ 

l Wtf-t ZJ £ 

, Cloning of hybrid cell mixtures ‘ J 

JlijiS"j5jll \>^r Propagation of monoclonal cell lines 

ZiUdl ^l—^-'il £_Ui[ Bulk antibody production 


(o - v) Jiii 


oLcJI uU j jji 


JiJaJlj SdUlt fU*-Vl: (1 - V ) 

Monoclonal Antibodies: Principles and practice 


jUill jb- Immune mouse 



JUJaJl Uy&- J jf- 


* f f 

jjUta UL-sr-l pitf jJl UViM Normal antibodY-forming cells 

oooooooooo 

+ + 


Ujij 


Plasmacytoma 

cells 


Unfused 


Polyethylene glycol 

r 


Jl j* <uyV> 
JbniaJl 


iMui plasmacytoma cells Heterokaryons** Unfused spleen cells j* JUJai' 

- 808^888 OO O OP 


3Jtisi*l|l 


T 


HAT medium 
- T- 


^jjJl iiu Cjj£ Die in HAT medium Hybrids 

© ©o© 

/l\\ 


Clone by limiting dilution 


—r 

Die in culture *iJl l? Ip 
"jUii 


/I Clones 
eeUell 


Z 7 IN 


Clone 1 Clone 2 


P 

© 

Clone 3 Clone 4 


L» jij~*j HGPRT ^ q ^a^w* jL«J iJLjxJaJI Jjl . I >j; *> j . ; g 11 ^LjU| 

bi- c. -;l‘T j-j-jUl Jjl , ^ .1 <>«:... • ( L>) 

L>U- nuclei eljJi ^LJI iheterokaryons nucleate 

i~AI (unfused Ui-ljudt) ib^-tdl^ up^JJ L*>U- . HAT 5 jlj ^ j_*jj ^1 t y^ 
. APjjil 41. > ^Li s_l1 , • j jl I g p jL^daJI L^L>-j HAT 4 jl»j 

i J u. i > «J <da-J y> j (■ 4j j-Pjll Olj-AI oli eiLsi-LI ._^- VI $JI 

Ytr- 






■"■I ■ > II (jLuijjjj 


Jli jlSyijll ijUaii ^Lul - T 


2 Monoelonal Antibody Production 


A A 

A, 


zD 


„«V’« 

V °o • oo 
• « ° 0 ® • o 
° o o o ° o o 

O O O o 


immunize mouse 


jUJi ^ 


isolate spleen cells JuJUi b-A> Jjp 



b^t^ t*» i*» 

fuse with myeloma cells " c 

UjUi 


culture in HAT HAT j j>I< 


| ^ |~y j clone hybridomas « 


? 

1 



Jte 

A 

111 

a 

in 

c 


JV J-*i 
screen supernatants lor j_, j 
Ag-specific antibody 


^ jQ-m* Ai ^Uail 


\ ~) propagate in tissue ^ 

culture or ascites y 


jliJI JLj_jiS_yj^s 5jLAa jit my! ^LL>y JLaLaJI ^jJaJI (I V — V) JSLw 


Cii > > II uLuJJ^Ji 


t 


Inject mouse with 
viral amigea 



H. Fuse spleen cells with 
myeloma cells and transfer 
10 96-well plates. 


Jit. 


IV. 


\ 


In HAT medium: 

Myeloma cells die. Spleen cells 
alone do not survive in culture. 

Observe hybridoma cells growing. Only hybridoma cells grow. 

Test culture supernatants for antibody 
of required specificity. 


Clone and amplify the cell 
cultures that are seiectcd. 



R eel one the hybridoma to ensure single 
clone*. Frew a sample of ctlls to ensure 
the cells are not lost. Store culture 
supernatants u antibody sample of low 
titer. 


V. Grow cells as ascitic 
tumor. 


The ascitic fluid contains monoclonal 
antibody of very high tiler. 


(uV-V) j5Li 


(adjuvant) y (imulsifled) 1 ».up . r\^>\ 

.j ±-T jl y~>- $ J-* Crr***^ dlli ~l*j J- (j JUIj ^(Freund) Jjl* 

X - ^ Frequently j\j« :,*L jLUl 

. ilJLSi JL«j fU 1 — T* . l)I y*^ JJuJI jl j 

B c-. > — Jlj^15* ^ yt l )y!sJ VI l)Lj l L*-5~ 

0 

^LbLijj < affinities !AJL5 Ua-^l y ‘ 

Vi ^ Ma< yll I JUb ^y t, ** ^ 1 a. • t .^>1 y jLi 1». ; -11 ) . ■/* ■» 

jl ; i. a ■». .''ll ■ 1... 1 ,.j jl :1. a i jl :l... 1.« LgJ 4 « . . b a^Ljall s Jl* J5" . ojLjiil 

X t o 



-Cil ijJI CiLuj jjji 

jLuJaJI J?B ^ . 1 ,«jj ^j_JI ( Cnr^ ■?■* ’’^ jLiL^-aj 

(. HAT ajl»j tilli Jl*j L^jLI • LgJLi'}G_i-lj L*j_JLil L"5L>- HGPRT a ,U .J jj 
t Pathway Salvage iia_—1_^ Purines jli- ^Ip SjjLi L}Ll-1 dj&j 

hypoxanthine guanine phosphosibosal transferase_1 HGPRT a_> 

4JLJ& ^-Lp L^AjM yt> jJj 4 JLp j£ jZj AjJ jk. 1! i jl./all ^LmJ*-^/I ^Ijj 

•rlo' 

.Monoclonal OjUai' _r*V' rh.j oi ^ u JSLUI 11 a 

: it jjxJL* 

1j jj ; . g 11 oLi-j ^^Ip 1 Lj^AjLI 3jJ-i 

^y> oLj ^ iJ Le- Igjj Ji ^ ^L^oJI b!>U- ^ 

r pJj a^UsLl <_s-ill jL~^Nl .myeloma L*_jLil 

!_/**! O t -j-LJI ^ lan.^J . A . , ■> . a ^l ^-j- 4 ^ t-jU- ^ylp 8J ' . /a ll w»-VI 

ELISA IjJMl JliLit 

MABs : fliLail Lg-S ^Xp%z-~3 lS JI oljL^Nl 


^Ls. JLaJ t A. ^ ./j^-iil ^yalifl d/L^-i—» jg.ytJLj jl oLw*j_^jsJI i_j» ‘C jl 3JL>- ^ 

j~ id)t J^JJI LJbJI 3. ELISA J1 ii^Jsij MABs ajL/ail ^L-^>-VI ^1 

^Ls>J I JU>- _j-*JI {j* 8 j-i^J pH -M b -; - ~ - (j - 4 tA.W-L1I i—ijjjaJI 

^yjl /1 (j. -i i ELISA aJjjIj y^y. 4 ol i . -t*11 ^ .jUi-Vl 


4 ^ 


4^j.,fa A_JLt_p cLjI MABS ojLjiil t_a,.t.t>JLi 


ELISA Jl Lijjia ___ ■>- Lie A^Lb_>»-a MABS aal .^.a L»L_*-l ol 

* 

aJLjJ 9 !_.■■■> MAB Sj-iS Ol L»^ 4^a->L^~j 


. ELISA Jl jLii-l 



MABs : SiUil fLorty U\ja 

: t'-ll . 1 Ur. — \ 


CtUjJI 


jl \ • « > y s j ) ( j_A>wAj VI l y «dJu oLwfc^j LfrJ-ib*- i_oljVlj d)lI 

* 

oLi ioL—jj^olU ajl ^|jL«JI ol. i j'-~’~ ■ j UjL« ^jj-jujJI j ; saj^iJI l)LS” jJj ( 

. I_JjJLJall ^JjaLII £-* li»< MABs J! jLa>-I ^^LvJLI y Ja-i 

Standardization : i—jLi I2u Jo yUu Lgj!- Y 

* g * 

ij-tJi <_£jJI IJL^Ij L ; .lpLaJ L-S*j-* ^tao* MABS ajl .,'a LI fL*w>-VI il)| ^1- . »■ 

Jap fj lilts* jil < i—>jl . ' <a : )l y ^^aliiAll tiJJJuj CLfj-^-VI J-*L*il 

^~p Jj-saJ-I 4-^i kiJJj ijL>VLj . Polyclonal Jl jLa^Vl ftJL*A_-l 

. «LwAill i_3j^JaJI Jyj L» Jap MABs ejLiail ^L-a»-Vl y aJj j>*^ 

Specificity : JUJI jb-a>^\ - T 

t^^A^a-jjVI - L jlP JsJLi Jo-\j £Jy iaii MABs ejLisdl ^L-a^VI XoxZj 

j—-C ilL*_» sljLS" L^«l J3.: .jI l y £~*j ilJLij-jj t^gJLoJI ..ta >«aJLj L^jLi 
y * I a —^«lji MABs eilviil ^L-a»“VI ^!Jj«iA-^I < 0 ? Li_S" tA^-<jj-_flJI CjV^L^JI 

. Olj-isJ-la aJUajI IaS”j I I ^jJIaJI i_-y£” j-aJI ^»-ljj 

High Affinity : JWI jiljJl - t 


fL-A»-VI jLjAj-l ijljj MABs ajl .laU VI ^P i_i ■~ < xU 4. a ,,a :ll )LJl<^p d)J 

^L-s^VI j . j-a^-ajVI ^ ^JL-JI jilHigh AffmityJI S-w»Uv £j a :i ^1 Squall 
4jl Lo_S" i 4— JLp ol *A-fA >«Aj l-^»'J->..~ .jl 4^^aljLl a.l jj ^AaAj ^gill s jLjail 


.affinity chromotography ^lJLki_-L ol^j^iJI a-Lj ^ I^Ij^a-I 

MABs : j-aJl s^LjsJ .1 

Preparation : j: ./:pxJI - ) 


VI iSj& aaj Jo £■ Lalo . L* j....qjC- aSj. ^. - j Polyclonal 5 Jj Jj«JI JL^» VI y 

YtV- 



_ CiLp-ll Olw 

JLiP AjL> liiiJLlj . AjlL^v* L* JL?* i^\) J^ 3 *—~*JJ j «.;■$' .A $ >- MABs Aj.s ^jLil Ojlol' 

^L*l i_j y^j*JI liJJLj jLjLp'yt ^yi £)t i ^y > Jb^Aj MABs Jl a* 3 b L* jjal 

Specificity : 0 a^c Jl -Y 

^ya ■ I ^yj 4_Jl_P A_>-jJ ^yl-P l)MABs Aj Jj-fl-ll ajI—Jaii s«-Ml 

j^%e-\Ju ot LfrWj- AJli liXii £-aj ( L y3 ■ A_*isL>- o' a ; ; ja:1l 

• liUaj LS^ 

: ol y JidU a-j'—J-1 — V 

A-*L~J- LfjU ^ a_JLp Or-jJ ^yip MABs 5.sLid,' ^L_j*-VI o} il. .->- 

aJU-I ^yjl i a .a ?x^JJ a>v-jl! Ot <_sJLII . :iVl o'j ■ * * io*- 

«alolt ol'j ^A-» tilii £-*j . jl <: j-Nl *LjI <_£l jl a ■ I. ..aII 

l 4_jLJI oL»»jjy^AJI (_y^'yiil ^y-* j»■ ‘T a^kIj jJ JjL^yil MABs aj jyaJI 

.Polyclonal aJLS” J>£ JjT M 



CtLLiJI CiLiujjjJi 


jiJLUI Jn«lll 

s 

j—J <3ji? 

Serological diagnosis of Plant Viruses 

.sL^' jA 4^-jLfclii iI. a~*XJj ■ <4*11 4_-_>-» — SI J^JaJI l)J 

• La y h—xlj ^ ajLjail ^L^»-\l ^ ^j~ai\ fj ^y 

jjieu antibodies <d SiLiil _*-Vlj yjj-jM j-j JtUdl *.1 y<r\ ij^ij 

’. Jji 4.1 ^ LLa 4^I till 4 _iLJI OL»a^ ^ i jLU 4.iniibj 4 4 

Aggluination test jLii-1 - > 

Precipitation test a yi\ oljL^-! _ T 

Agar gel diffusion test jU-^' ^ j\~J ~I - r 

Complement fixatation J^UJI _kj j jLii-l . t 
Nutralization of infection JUajI jLii-l _ o 

Anaphylaxis L~.L_J-I jLii-l . t 
Enzyme - linked Immuno - -kj ^1 J^ai! _ v 

Sorbent assay (ELISA) 

Dot - Blot jLii-l - A 

Westetm Blotting jL^I . <\ 

SSEM^Jl i_j_ \ < 

Agglutination test: jL^-I ~ ^ 

a4 .Jjj 4_jjl^_»Nj 4 jI 4 JJ $ ■ -1 LujLi jLii-Ml l-Lb d)LS* -lij 

m- 


■ CiUuJI CiLlu 

U* -L-* C-a-L^OL**! jjiil (j ji aJI ]n .-.it ^ 

il~w- Dounin & Papova Li^jLj 0 ULL»JI ^ Drop test method SjajLil i-L^ 

4.ja o' i ^a iL>ij ^^-jLIL i_jLaII oL-JI ^ . 4 »P Ajaii 

jVf-jJL 4j‘ lsV V— b *iAJi -fc*_jJiM c-JLijj t-jj* -^UaII 

jL^-i wLlp lIj!^J l ijJjj t 4 jUJL> 

* 

(jljaj \a jM-f-j jl—i>-l j*-—jl LS^” i5"^^ b-* ^jAj 4 ®jLoiJJ ^L«j>-VI £-* ( j*j t Jd\ 

^■j (L^JI JIa iUT 5JU- JpLuJI^ Ji-laJl t> ^VlO^Uj^-‘ r -VllJu ! , 

LoJOJ 4 i j ^.,.^1 4—Ip 4 J ajl .,41 ll ^L—->*VI ^4 ^yl-JI ^jI.^aJI ^ 4 j. . j >JI jl^l ^jlp 

. o-^iJI jL^-l jL^I JLp jUa, 

oLj_p»- jI s- 1 ^^oJ-I ^aJI (_$^ji-l jly oj-fti jjj 

, £o->»iil jL^i-l 11_r»-^ e-aUiiil ^L~a>-VI jt 4 ^ 1 ^-jLII oLJ yr L$.Ip 

Precipitation tests : o-~-»jJl CjIjL^-I - Y 


J5” jl < _ j aj<j IJl»j {^L^t-iM lJJaLla ^ -AjJjlII 1 $ Ac- ^y> ^j-oJiaJI i-JLiJI 

4ejLo*il ^1——=f-VI oLljA- ^y* JjJlaJI £* -L>viJ jt ^ySLoJJ 4.. . 1 j~-i 4 44 . — ; >- jt LfiJ- 5 ^ 

j\ ja-A (_y^- f ' to ^ ■ 4 L JiT (_jt i-jLb g^Ljall ^L—^>~VI il)t .1 a! »j 4j| iA—a-j 

./all ^ ^4 jJl il ^ ■ (.flowll diL>- JUP 4jli 444 £A ^UcJ^AJ ^s- 


Js" <0| <^t t l o j pjjj JpLLdt JiJ* J^ri frLLd^/1 j*o t4j jUkil 

^jjLiJI p->«.-]Lj LfcjjJj S j-ftj t»ji .4:11 I ^yk J_jJL_P ^4 JL_S»—1 j 


* ^‘jj i (jr 


lT^ J 1 . 


*L j£-i i—*>»!j Oj^Ij tiJJ Jbj 



LjJL 4 JLj tjijJs a 4 .JLJ 1 oLaij^xJI {j£- jJ > . ; -. < JJ c-^.,, 4 jjJI jLoii-l fl 

L^la_ j'j oljL^j-V( yLft t Tube precipitation test L-^bt ^ yA\ jL^i-l 

jl-43.il .^Uj I ^yt 4jjL—V» a_,Jw hl->- jL-jj-Vl I JL* t*yi. o «: .«! 

. 4__ljJI »ljJ |*J 4 4^114 oijjis (_ji O j -w ‘P o-^jbl 


CjLiaJI CiLuj jjji 


• 1 ^ J i. jl i7^*VI IJUb 432 jjJj ^al^P daP il3Lu&j 

S—jy-frk £*“•“* jl d^* - ^ y* vl- j . * - Sail-dill fL-p^-Vlj y-J>«-j2jV1 y. ( JS" ydfy 
y eiLdill ^L—^-Vl oiLjji 2d>*yj \SSj i^j*jLj> JLi- yP y-j»*y4jVI jS y aiLjJ 
y-^ • ^ 6 ; * ■> fl 1 ■ . ^ «-» i ; a dr" -kyLiM LSjJj-jiJ' y>-» IjJj ^J-^ . : ,-U 

. y y/a :« II Jj>-1 aiLij ^yll ^j^yV l__Jjjl jyg-ii f JlP jl JlS^LJI y$L»-> 

jl J.,a aJU jt y j-y iiJ y^«j V ,_-. a . * *x-j dj>-y 4jLi jL^a^Nlj ol_»jj~fiJU 4.. .. : idj 

* 

Dilution end iJLfJI U».i Siai; y^.-J-U 4.. .^-.IL 4 _JLp jikjj 4 edy jULi: 
y* L i '~ q -jj-bVI y VI j»-ijj ^yA-^VI ji I—=>—S” 4 Titre ^.,< 3 . » 11 4 _-^yJ|jj 4 point 

Cyy^l yll 4v , jW«-dl y> jL-^-l iii yl*y£ y^ 1 J-*'yd' 

J dr" jl y'y. pH y~H>-jj-tjVI y VI pij y jycdl jt ijyaiP oL-jyJ yip 
(—fl j 4 >«-jl ( ylp I>-L5"j 4 4-- ■> -* 1 yii' 4-Pj—y ^1_P y^jJ y*VS 4 4* «y j . d . l l didoylj 

\y A l \ l_J1-—i->«j JLiP TMV y^ . * jl -U»-J Jtiil 1 yX*_S S ^JpLfl-lJI (I J 4—‘•■•"'-‘-H 

. V pH Jl jlV” Ijl 4 iljiil ^-/liL 4jali- JUP Lj y L-jj ^janj 

£-^-y»VI iyj»-j jt 4 L^-j vd-~«- Su-; .•!yjl jLjJLj-V 4_>LidLl ^ ^ ^~ n ~^ 

yS^-L« JyL>»^. J-pl i :l l ^yi 4j_i-l Jil jljJkl iSj-^-L IdJj 4 L-^ljjl JJ M lS Jjj --4> 

l-i-^j • jW~4>-l yLp yjj i_S"*-^ * - * ■ < dr" °L»-S" 4 y^-jij a •-■ ♦ 

(_S* L^-lj l^-jj^-L^JaJLi- Jl*j jL.^ ll J . ^ llj yjjjwjJLiVI ( _yi-P tS\y-^~ VI jli 

8jlyi-l ^“J- 5 '-j SLi J^J 4 ol-^—Iy<y 5ia-^ly L^_J p-£j»wJI 4 5jl J>- 4^!-j-5 4 

4^>-jJ ^IjU^_jI 4_Jlyjl oLy^, a 11 4.. .~:llj . yj^iJI CjLj (_J JL« y^ ~^* ~ *"^ 

4fW dJii y» ajly>- ^JL>.: ■»:» IjLj JjVI C-'Ly a 1 i 4,...... ;J L L*1 4 ^° * Ojly>- 

V| 4 S-lil ^y4 ljyAi-4 |^|yL>«-< ■ S . r? ‘i jd)t ^L*»jl“l t - - itj VI 0J SX£ ^yply 

. 4j^^J ^jVI J^-Ijil (ji >-—<lj3l aJu&Li~» y* 4jt L5* 4i—y» 

* 

L_Jj ^ykoJ 4 JSLiJI yjji' oL-j^iJI ol Bawden & Pirie <^j-^j jjjl» aJj 

' i ' . S'. 

1 ^ «» ft w > (c aJ 1 o*^ o -^- 1 i 1 —‘l - * — ^^ Ov_^L^jl^ 



-CtU-jJI CtLw 

f L* Ijj ( >_....jIj ) \ <$ —sii O^...'.:JI 3>,i jt 4jj ./aKN oLij^.t 1 i 

ol0 JL*-1 ilLu^J .\ ..» ■£ 4 .1 -o P fttlii-li (_JjJ>tJj t oljJ ^/a-M-ll liJJj xj jl J-^~A ftji 
. ‘Ljjajii-I jl 4jII Ol—jj-AJI SJU- ^ ^J^LaxJI Ss-liS" ^ jSJbtl* 

S-^jLxJI oL-ij^jLH ^a. -L-^J t u t - : . iL;VI 4_~-—«^iil 

if tlr* ^ l/‘ 4>Uail e/ 1 <>* 



J . a > «J |<-Ij <^.... g . j- ‘ jl -all ..all JLxP j^Xj tC—Aj ySy (_£X xl ..all ./all 

* 

itwjLxj-*V . LjU ^^jiJI ( J]aj l4 J-^ail 

c~5jj! J»j txLjail ^ jX! JaJL>«-* J^-*j 

jj-xjj.S' ^JlxxJI o*Lfc ^ j -s-r y 0-^hj J^" <_$* s — 

* 

til ' - ^ A 1 ./J " j U-S" M — i ‘i l ^ . ->■ Mj j j jj* ^xil JaJli^l t ^ ’■ • .ji ~j jLjjLj 

. JL “WalA-l lLUj ( jf- 4jilxi^» 0 j£j xUii* L _^ a ^ j-S"-JaJLjL-l 4-..^ ’ i 

(jj <_/* ^ . « ~ . » t j-~£y jiS a : i j liUaj ^P jL;_xj-l ^JLiiX—J I ^ ^ 

tL^- jJ^-! 4 ^jL^xJI Jai'i iij-*J\ illiij 4.il;-^l ^jIjj»JI ji ol j. .ja ? <-xJl 

^ jt L^T 


, ft^jLftJkl .«*>-1 


r- 




* 1 1 4^1^J. ^ a I J ■_ _ ■■ .rfjjJi 

* 

f yA lii JLP\ ;**» ** V'’ ■*—>■ C 4jaJLx4—1 ^ C7 " ' ^ ^ ^ 

V aj| (^1 j.al:4 .-. ^ SjLp ojIT lili Determinat site 5 jjls^I ^jl^il 

^Jaj»j *V L»js JL^-V jLill ^J.<aU tl)Li JLs^i ^ 4jLi-J jl iil yZt\ (_^t ' ■».g - ;; -i^ry 
jLvail J-vail OLi '' g - j '■ oj JL^I £jl_^i! I ^ S OLxJj_*JI c~iLf li| L-«1 .^_i-*ifl ^ye-VJu 

03.s-L#M oLp yAj~\ ^ j jlp oLJ”j -i LxiLS^ lij L*i . cSj*-* ^J n « , j L»_»lx>-V 

. illyLiVl ^ 4_iJ j JiiJI I-L^j L->.^.'. ; i j^xj ^J^LaxJI d)ti i(jy>-’^ 

yi\ jLxi-1 oU—i jLl^' t 1 van slogtem j yj>- _^JL- 0L» ^15 ^ ^ t a 



LiJI CiLuijj^d 


jbt 


L5* 


-yJI 


5j^v> ybj c Micropreciptin test j-jjJi 


jt Formvar or Silicon 0jl SjU t o j~,'n (_£yj (jldal >J 

* 

eJLadj S U jV c4j-._o.pJ'i—Jj-aiit 4^-_i oli l.<3. a.L»-* (JL-lal j 




tiMI j»-J c( S^Lji-* — yy* j ■ »1) 

*-i-j laA ) ^JlP (jj j )_ V . ^ c (j t ..*. !? VI aUjJi • .,'3 ... 1) 4 m «i1i ^ iP 


aJLfc j ; ~ -rjj toil <b i_—vd j-. Z ixj pJ t^LsiU U^ ’ - • 

3uLii - ^ Jud:,—> LgJt Lt>——jljl t_.. .*jjJI y* l .,—■>- ^i5"l SJLjJaJI 

. iipUiil y* I Jb»- 

e 

Ring interface test: SiJLM jL^I Uui 

fltjl A. :i S j/l 4 ja.<lJJ ji../ jU d-; >- ... 1 jt..!■>-1 

£**yj t4 j y«-i 4j_^-j1 jt 4 jLj^j 4^-Lif-j <j_j— jT ^LjaAl ^.,^11 ^^JL* £-yy 

t ajl .jail ^L»«w»-Vlj ^oL—jij_?- j - L ..„: ■ ^ . 4_^jaJ1 ^yJLp Sjbju ^j-j-fl-l! j - - ■£■ y* 4 a As 

. (JjISj J^>- dJJi | +Sjj t4—^>Ly» iw-..oLj^iJ LaJLjj- <_ ■ ..1 J\ j^SvJL ij 

Gel - diffusion test: jbr*in ^ jLLii^l oljL ^-1 - 1 * 

jb»-l l) j£j ^gJLfl—*JI 4 e .jail jl 4j_p i_A-LlA*jj tAJtU-l jL_^dl a^JLj jL f iA-'i/l 1 JLftj 


Single dif- ^yLii jLL^\ L^Jlp jIUj IJl&j c 5 y^-j <.0^-^ J^*- 

L- — -1 ji\ 4jLJo j 4 JIJ-I a-i-ft ^ ^ t “t <e_» Oudin 4 jwsj Jij t fusion 

* 

dj . ajL^ail ^L-^>-Vlj 4^>U_a oL.» *T La JlIP ( ^jA ^ Ju ) 

j*-5 ujj-y j-da j - 4 ^ £y*y d-Uij U_f5 

SJLfc dj£yi 4 JU-I a Juft olj.j..Ja >c-1j Lfc^Laj t4jjj-jLar^l ^ <y _j-*j 

Redial jLdjd'Vl j*_~d jL f zd v yt I jja ^1 p , j 1 b j j t Ja—» jVI i_ -d.il' Jijj>- > >»l^Jl 

IX 

t ( ) jLii-l y> JUjcl-'!!/I ^ Lp_^i J-4-1 o'jLjJ-I t diffusion test 

jL-L-i-'i/l \Xi» <■ two dimensional double diffusion test 4 _Jlp jJlUj c^-dlj 


- Cil t'tJI oUujjjJ 

4r^.J iSjr*i <3^4 ^rU-j jjjU-t ji ^L-JI jL>-Vl 

) <ipLiiil ^Ajtj '— 1 ^ ■*-*-; '-r’j^ ( J»*-*j 4 Cx* il> 

j ■ ■ /? -£ j t4_—LLI ^Jiliiil ejl .jali jLva-*^l £-*oy l^JLiP 5JU-I ej-ft ^yij ( iol .jail ^1 

U J -,oj Jz?- j^aiy 4*>x 1r P*~*a}\ ijjljJI -*— f ' i—tajjL^i* i-JjjLj ^yS «JI 

*«»* 


: U jWVI ^yi jLisiVl ii Jjle Cj\^J yj 

^s- «.Uj dJ-iij t ,_}^-l ajl -jail ^L—j^-VI 'a\i .<1 jj JaJL>^« ^j ^ 

^ J-^ ir=>® J-*-*- 4 l _ r Lf ; j" 4jU-^l ^ Lg-^ JS" jlA_ljt J-L><_« 

>w* j_iv»ULI ^U (J 1 p «.Uj j! «Immuno electropheresis Lr » r fS' 


■cr- 


^ 1 ^ » .*> y d-Uij toL-^wijVI y l y r iisJ>^A yXy yj a ^-iLy* 4J f-\j*r\ - Y 

1 ^ . ' .. ; JjVl l-.. a..JI ^ ( J-m 2 il ^ ‘4-—jj J^lail (_ 4 p 

ajLsii! Vlj ol:.>» . :iVI j /- t; jj t, .1-3.■-jjl i_-J .jj h. £ < i yu oLji.. ,~..jI 

L$J ‘ 1 j A a ja :,<a 0j^jLj l!~»^ r3« ' •*-*-?J 1 J^L»- Lo—g.,.,<3.»J aLj^L 

y JUjll 4 l a ; U |» . , -J3; . j j tiw_*-lj ^U_i 

‘La.i^iail e-La till i<ijjj '~r-rr~*j-> 4jlp Vjf ajl ./all 

. jL^'yi jjiJl Jl V| ^a>. t ._ ~ M 

Complement fixation test : s.1 yJ-\ ^jJl Olc-jJdl Jajj jLi^-1 - £ 

* 

yA Aj\j^-\ 4_jij ■ ■ /* 1 L*JL>- 4_oL_J| - a II y£> - a .^- ^ II j\, ■ " > •*)! 1 j .*L- T ’. j 

. ^ tl(j_y*j CjIjLJI yju j../ie- ^yj jljil 

ojLjiil y j*a\\ jt ( J^LiJI <1jjJLj>- (.jJlSo lift ^ij 

. 4 ijJj i>__»ilj jj^ !■? aj-jt Ajijjjaj (_^i ‘Indicator method 2JjVl aJuj}oj 

^jija l i ~>2 ->tJLa j-yf’ aJ^e- ^jUaJI .,a,ll Ol jL-l^-Nl I^A ^L^nlj 

£. yy^y:y\ ,U\ y Ji-JjJ j* jljil a-LjJ i Complement I 4 J.P 

aXa J(_ 5 ^ aji -jail i j-y J ?; * iVI 4 **' *■* " cl>JLp- jJL» tejl -,‘^i.l 



»ais 


if®-* 


a a* ccLT lij L*_p lJ> <_s^j ^ji a.,fj~> N (_ji $ JaCJjj LgJLi jljil 

.Indication reaction JIjJI jL^i-Nt ^1 aJp- jljaj jLai-l t 5 ^<j fl c-iaCjl 
^aJI c>l j£-> i—«jjVI -«_>■ L« lili ij->- *jj -*»j i Complement _i) ^Lp a.o.m .1 i^JLII 
I JL* tLgJ SjLji^ ^Lp Jj_vaji-I AjLi aijj-lll pi j^J-\ 

IJJj Lg^liJ ^ ; ..-j *lj—J-l f ail ol^S” £• iuU- L» IjJ <_saJlj <Complement 

j 

la* iiljl IUj jj> }\\js- Complement Jl j jjtj ^Js- jCL jLii-Vl IJl* 

. a-pL* i q 01 5Jl 1 ajla 1 p ^ - - a ■ ~" Cj^ ^ II y* Complement Jl 
^i_» : : Jb>- ^Lp j*aj pij-»-Ll ^jJI Olv-^all ^J-'I-kJI -b-ij jl~L-^-l 1 jL* I JLJj 
J J-*~J ^g* <A all >«-* i_s_• a.>C oU>-jJu aJ iLjtil ^J.,all ^I JaJ_>»j ^j*i/l aJL>-^11 

Jap a_pL* sal JaJUM 0 JL* Jiiajij j-JLil ol^£i Complement i^ail J-.L*JI 

4 

. L*li t_-j all J>UJI Jajj pjo (j—*- ^f V Sjl aj^jj 

1 —jl +ai <L. * ■ tJL1I J^LuJI Jajj ^s- JlaJI jl . : c Nl j^aj ; SoLiil <1?-^Jkl ^ij 
1 a.;,.•>*■■■ 1 Jju jjl -a* i>LS”j (l gI .- p a_«_j pi c_~jIjV1 

^ylp pl^«»J-l f J-J! cAijZ l)Ijj j a-jl y t^rV ojl_ <r >- *-5r-ji Jap Js^1-^1 h a >ij 

. ol y* 

* 

^aJi oljj tlia_^j ^_j L^li -LaJjl Complement «-jail J-*L«JI dlS lilj 

Cali lij L.I c 0 J>l ./all Vlj ^ajt-JLiVl d>JL9“ a.5 ^jt bL-»-^ IJLftj tpl1 

J>L*JI jl J* ClJi Ja^j tJ Lai^Nl ijyjl L5>UI j pl^J-l f aJI ^LjJT 

( JpLij i^ijJ^y- ^J-P JJ 4 j■*" (Jlj C»j Jaa^J pi^_«J-I ^jJI Olt-ajAl 

. SjUII r Ua-Vlj ^ 

(Hjjyu^jjU j-aU jLij-i - 0 
Enzyme • linked Immuno - Sorbent Assay (ELISA) 

l yf- i_J- C j C _j (_ja]l A , j . > -^Jjj_j_^..ll (j_^a-ll d->J—>-t j'ifl A_*jjJaJI aJL* j ■ * n*j 

lv2jt Jit ^JLp o L l ^ aJI 

^ ^ V V Clark & Adams L^j ^li ^J| Ai_jo Jla j t 


_oLlJI oLu jjjj 

. La*-5-jLJl cijL.j^iJL1 ajl tJLi^JLS 


jUlil Ja*j >1 ^Vl JpliJ ^ £UI ^yjl ^UiJI JU- 5 jL>JI al* - 

iJjj j^iil IJL»j t^^i-vaVl j _jJLil ^jiaju 4 j ^yaliM j-iJI £> aIpIaj JLLPj 4,j«jL-L) 1 _ r a-,a LJlI 

£ o l_$J^jip ^»Li!l 4^.Li ^x*j I.i5”j t ai 


IjlSj s ( _ r «j L*L^- Sjj^s ^ ^j-t-a -U jLill J**il> h«j LLjaJI a-la 

£> jJUi jl«j J-^Ujl) cflilj t Alkaline Phos phatase j^UI J^il ^ pp*- -kj^ 
microtiter- Jl ^ J^LlJI IJL* lS■ p - Nitrophengl phosphate 4j.iL. 


' (_J_}-JI aiL* (j^ 1 Lj^-k-* a^-aj >••_}! ^ 1 ^S- (_Jt plate 


. kiL> a Jj-Ij 


a . .<Lo< j/l 4 iijVsW ji jtj; llj o^L.i « : II .CjJLp a J _ 1 _>-VI ol y ~.Jl ^ j i "’ -LLJj 

j _ * 

ilLJ-4 j>- ».1. ; ,4 * LiLjJaJI ai-»j tL-.*-. ( j^>1j-P V L-—L* jl.■.•:-■>-NI (J-*-!?- 

I ^ I, ^ 4 J L- j >■ 4 .,«..** 1 L l 4 -JLp 4j^jJ ij *^4ljL«>-Vl *a J-P pj^-j ^ila * 

4jL>j-kJI e_La jl ifl1 ^ jj^P JJj ^yJlj 4 L i, a 1 1 ol^-Tjill ^^jP i_a. t « £ jl 

. Jl ./3<V1 ^1 JL»cl~J 4jjl.^a~il 

: L»ja c lj-JVI pi j^y jlLL jVI ilLjsj 


.iJo*j 4j! V| Sj-iLil SJLjiJI flJLL.^1 ^Li jl»j Direct 5j^iLil UL^kJ! 

* 

y* t ji o t i 1 1 -1—*_j-* 3 j ** IJLaj c *j *^A_- 1 ■ ~ ^ ~ > —" 11 0 ■ U >i «** j —' 1 j *1 1 a ^ i^t jl j i<wl i *l j^i—<ljp 

jj t jjJl ^ya-jijUJLll pl j^r\ -CLP 1 ^L«-J ( ^ r » jJ-l-ftJ t ^ ; J^>-ljJI ^ 

j - •'* £■ t ^ *~\ . -. -»-l jA (j-jt-lJI ^Ldlj i jl ■ ; y-*^l j $ ja’i Vi oV^>L-J! { j a A~S 

, 0j L^I i\jj 'j.jJ JSJ o^Ukll ^L-^-Vij Ja-J j\S p-)jj)l\ 'j* oL-S" jj& 


tl)L_S a^l ^L.,^.,->-VI jJLIjj JJL*^ 4—Sjji 5 j— iL-.ll -Lijj-Wlj 

Ls^ jJI t ojL.jiJ Usl-j jj^-i (_i-i^LLl 8VI a_Ja)i-l ^ Jj»i*-J>l 

Ijl_5>-Ij Ij.... .ja jLi ^j«l_-<VI 1 JL* -lajp 4_-*la_L_i_-»l c_-Jlj^U jLjiU 


' " * 1 i m t L J J • ^ - i 1 C L~J l—■ * ft J I ^jA J . —3 4_^ 1 fcAjr T . *j I ; o jO 

j jLp L$JJj is^JLil 4-L>_^J! jti .. dJJ i SiUiVbj c_—jlj VI ^ 5jL^il 

• -X>-l^ ^J-- ? ^ ^1 JJ*JL**b 4jjl. tfJ I t^lL^j^pjJiJI yA 

oJlsi j~yJj Repeat - ELISA jjiJl [>JVl jJjJJ Sj-J- VI ol y _II ^ j-& U-5" 

(jLlaVI y'<° t J_jlj ^1 ® J-*- U 0_jJLit 0f.\j2 Juu 4j\ d.;>- Ij-J'V 1 aJLj^|a! ^j^Uj Ja JL>-T 4-ij^iaJI 
jtJjjVU Ja-J^11 ^yjliJIj t Jj s/l jLiil i^^jLl iiljV 5JIj*V/1 JjL^a ^y^j ,ji i J. 

JL j»J (^laill f.LLLj ol y> j-J-p (J*—~-*-ll jJ tlj-JVl <jLJsT jLl y :12/1SJIjJ 

j*J Jl jl jLjJI I g <-> a I oLa-j-a-j^jJI fljLp|j { i i BS 

. l^..ai 4 _LjLJI SJIjVl ^*-\jA jl^S\Jt 

Immnno Dot Blot: Loj ji? - *\ 

^9 . jl.. : : Vl J^a*-V a . 1 » /3 4 i «.'«- *? “ ■ .11 4 * . t . p t jL-fc-j 4-AjjJaJI cJla 

J ■- »I I jj-Le- ay*->- j*-1j jjJLJI ^-_sAl*JI ^ ^^-aJI jli cIaVUI ^y-*-; 
(_s JL3I t Ig G »jl .. J l ^L~j»-VIj Jao^11 J*LJj t^L^JI il)jjjl jL^JaVlj 

^y^il^-«jVl SjLl^Jl ^»LJ jLg->«j ji LJ iiLiS” (_r“W^ t4jjJu» 4 ^jL j~S- a^L> 

. Reflectance densitometer 

jloL»i’ Slij iia>—Jl 4 1 1 ‘xJlj 5 s-j^A\ ; Dot Blot LibjJaJI fl-La olj-jf |*j»( 

4-UI iij£s cJ>- ‘4 _Jl»jJI oljl. r>-Vl 1 _.Lj ^^pLLJI IJUj i; il _Jl 

. AjjI^oa AjliSjjl 4 _Lsj jLi>-Vl 

: Western Blotting Xaj£> - V 

<y j ^ 1 J^j J- 4 J ljI* ^jyj^JLJVii sjjj ^ijj^-i ^ iL^ui si* 

<*-—L-.V1 ,_)4>-ljilj . { jAA J -~Jii\ jjJJljj i^Xyj i(,LeS ^a (4-aJj C~SjII ^ jl>-Vl 

oLaL- ^jJjj-maJI ^JjjJI J-42-9 (_P j .,a aJLj^U) 

br 4 f*- 5 ‘SDS - PAGE yjjijyjLj 1 J~>- -V^L^S'I 


- H CjLuj 

(*^ Cr^Jr! ls^ L^p! ( _ / aj ^ ijji^ t L^j J i^\ L^e-f 

j%——4-1 jJ-^J ls* i r = (*-J ^ j*-5 13 .iLjail J-^aJkl £-* tii-ii ~Uu -kilj_jJi 

j jkil ij-z-j (_yi j J? — «-H t j-jjLL^j-iLlI -kJjil ^LJI iUiil 

.<j>UI 

Jjjia ^ 1 j£-+-i ^ : 5-5j jJajl aij» ^yajl—a^i- j*-»t 

i LS S r >jji-\ (jjjJI : L-* jjj-Jt J . j l^JI l ya5\-+a->- ^ ,jU .i 4.7- - « .* ./ s\j>- 

SSEM : ^ ^jj^-Jl JJLstiU j/i ^ 8 -^ . ;U J^l o- A 

<j^» J. : . ; .^L>- j^yLc- t _ r A^j . .-, ; SI ^yj J-«^-j<J 4—a_;j-LaJI a-L*> (jf ( \ ^ £ ) jj-aiLi^-S"i 

I jSj t<L> ^ILI iUail J^ail £* (J^LiaJI : LoJ* ly ^piiJI ^yiSUiai- 

• a - ^' ur^-yyjjA 1 

<_;11j 4_ ^>ULI oL_;_*JI ill_._iJ (_j_L«J,t f.1_i^J»JI ^JaJij 4_fl_jjJaJI a-L* ^jj 

(J jj 4-jjUa OL$\ . ■_ 11 ^-J 4 4j W^' ^Irll y^. ^LW ^UJkt j-^w 

y£^jj oL*jj_>- 5_^_-—;—.j1j_p! ^..a :It (.Li^l ajjk ( j i.«U 

. l - i 1 - - i i ,^a II l^J 

4_L*jkJI 4^ . ■» __Lp 4_;_^<^ .ail pi n . .m 4-1 (jl *ja - il JLuj 4jl> k4_£jL_JI AjuJyi 1 i ^JjJLmj yj 

y j^yi-il uL^jk 4iaL>“l jjJi I i^j ~ilJ ^ -^2 j^dl jL>il J-^alL : . i .l a <» ' i j*i3 

4 JLJI ( v f -^il <Laj jJa oLJjjf- ^ SJLg-; 

. U> jJ (jy ^ya-^i-tzil ilj 

oLo...,.»,j-L >. .,L, ail ^,: ■ > tij^sislj ^tJLuil d)t 4 jL^iaJ 1 aJLft olj—Jf |»Jkf 

4 jL>^ iaJI aJLft d)t jjbJI 4 Jli I 4 J J^l ^>-jljijjiS oli 

0 j-£j *l)t t j-“J 4 ELISA 4_2 j j]o i_jjLaJ 4 j4j j-Jiil a jjti 4_a^ jl L*-S" . LilT 4 ^jL>«j| 

. (^jlxJI 1 _>_j5L-j_,5Lil ^loj»i^l a^* <_i!V lf^.i 


CiLllII oLui jjai_ 

^J! o... j-l Ijl^- JLij pi .j>W S^j-lD 4jJaJ,l i-Jaju d)1 L>-5" 

L-5" JlvuVI 4jLjJijl aJLft (1)1 L»-S" . Lg-j I »~ (1)1 ^jA jjjLjJI JjLxJJ 

a JLa ( ja o j . : 5 " <.»C d.11 g * ..*N L^jl U-5" t Jai >«^-il y~S olj J1 ./a <1)11 ( jJk 

<t> ^V1 J 1 JL^I 

^aij o— . M j l ^ :L«L«-L (_£ j^A ^a\jla J[ a-L*J(1 ill ...1.11 JLj ^»-o _ ~j 4jLjaJ1 eJLa d)1 L»_S" 

. ^y3j^ai\ i2j\jhu>- 4~Ju «"1)/ <_£ j>-\ ijA Ljj jIp-| t.^ j*Jl !1 

Lg-jt i ^j (jJLjJaJI aJLfc (Jir ^ 9 (_/» X~*~‘ (_s~^ ~^ r y 

* 

(jj j-4^ ^ 0* Ir-J • * > 1 ( - * ■ J> J-aJ oLijj^-1 Ja^> V 

aJLa d)1 La-S" . Jl .1-l$LlJ 4 —jLlJI ol J->-Jl : t 

l 4_« JJ .aljlj 4 j1jj1j il * ^Lajj*)/ (iJ-lij (4_ii^-» 4-liJll 

4jLjaJI a -La Jujo Lf t4.1. Ji-lo J 4-/ali- etLi5”j a y^- J[ i_j *jj^_J(! d)I L>^” 

Ji. dUi £. J&j c^lj jUau Jp J ELISA Ij-JNI 4_L> ^Lj (Dl (1; C^ 

4^>-l^-l aJL>- ^ ^ l—* a 1 1 j* * (•£_/*?^ ^ a ^ L 1 

. 4. . ,« . >. A ill OljU^Vl ^ J] 
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Methods of Plant Viruses Transmission 





CjLljJI CtLui jjoA 


OLJI OL^jjULJl J Js 


METHODS OF PLANT VIRUSES TRANSMISSION 


ijj j^.L L^UM yjifciT Li^Li>-l -aJI c3j-k 

. L^Jl^IJj JUj ^ Ua^j tl)U ^ gJUaj 'V L$JL»_>* 5 j-ftjll oIjLjJI 

y'^-i ^ J^laJI '-‘-* 1 (jJl ^ s-^ ‘ <J\ J^- ls^j 


aJLA-l aJLft t^pLuJI ya* 4JUa<~» la^t>- ^ V| y l^ia V dalyjj—aLlI ^/a «;j . LgJLi-ljj 
dablyJJ yjj^jL)i 4 jL^»|j .yl^ij (1)^ l $ : < C-C j j^>- U^iil-I eJu* daL*MyuiJI dJLLj ^>-JJ jl 

a 

<_ilj <jiJo yo (WOlinds £-jyl-l o^j^ 9 L$-jl (j-Lf" j q\*~> L* Ldlj Sy&jil 

• Myl^ij e^ - ' f j^LPJLr^' ls^I t/'J^ 1 J 9 **^ 

a<jL.^a.li j-fi” daljLyJI ^Jj 4aL*d_LI dab" LJI y> 4_dl_yil daLyy^^aJI ^JjLf y^JT Lfjj 
JL* oiaL*--II i^a^t-iJI (j ^JflJLi (Lfcdal^— 5*-i-\j ■‘L-^dt^JJ (j ^JaJlj i ; « Ur II : (<j 

,^-i-Vl yaa»_JI I ia » d~>i^- L^jl* j£Ujl jl eJL?-lj y^Jj (oLrjy .ill yAj £j* d~»«_ji 

JyaJL, LgJLiJ y£j:_ Uj CMV jLi-l dJUjlyj Potato virus Y^JAlaJI Y y_yJ bti-d 
Tomato yUUjdl J> fyidlj (PXV) yJ*lV-JI Xyydj . idLdl da’Siil 

(i-^wJilSLil (^jjuJIj lnr.il SJLt Jo y> JS" *]a_Jy £-U, ^ la i y£x bushy stunt 
i—jl aril yajl L. dalj-iJ-lj LfJL a j y^l-C ^_S oL*j^.aJl a Ji-A jlj jVl 
^ « nr II i 1 ^ JL a 'i (_J j_>-VI ol —. rj^—j—til yj.n.ij Potato leaf roll UlU.il (jljjt 
Apple mosaic i :JI dJujy^j . S-SLjl5Lil <jyaJU LjJUj y^j: ylj ol^ ,t 1-lj 


. ^ 4 a lar 11 <Ujy_ V| j^l I j*-! La jyf’j Peach rossette ^ J -1 

dLilj dalLfi (jVl U i * ^ ■ «,iir 1U 1 j 1 e * > ^yll dat-^jj—ill jl J. ar «,ll y*j 

a 

dl Y • y* jiS 1 ya i_)jyu Abutiloti variegation y>y bLLaj t jl«j »J 


aU .J y Lij j_5- VI Bemisia tabaci aj iiiUI da 


- U :^ a j*Jj (,- x l ar lLi JJ. I .J 


oLuJI CiLui jjjj 


(_5jJbtil lii ( j£j r • H in Orlando & Silberschmidt 

c5jX*JI liU. Jlj— jjJ] 1 j-*j . JiljjJI JT JJljdl <_^-*d 

JiUJI ^ 4 -w> S - : -■ ' Jd~dl 'da J*j 4 4 -^LjKJ.I 


• aj jJI 

: J?i\ ^ OLJI oUjjJ 1 $j JiiJ J 0^-i f J-*^ 1 ^J 

Mechanical transmission : ls 5LjISLII JLLliMI - \ 

Transmission by vegatative . »]a;ll j ^ Jli.:i^l - y 

propagation and grafting 

Transmission by dodder : J_^LL| a^.,1 y - r 

Seed transmission : Jj-id' oij^ if JldoVl — i 

Soil transmission : Ljdl ^Jb ^ JlidJl - o 

Transmission by insects : ol1 - n 

Transmission by mites : i^TUd!j lU^\y JlLuVl — Y 

Pollen transmission of plant viruses :^-UU! <_^>- <^.Jy Jli^jVl - a 

* 

Mechanical transmission : Jliii'il! : *j|jf 


Jl ^LaJI LjtAji- ^yll ^ j.. a U OLJI (J ' - i j 

ojli|i ^jSLjlSLil ( J_iLJI cijJ»dJ-Lj ^ wounds yjj^ ji» ^p 
4^—iLx VI LjL* j-L*-* h fam* cSjAJJ ■ A.";; tail ^ A ^ .-. a Olij (c-ajLiJI ^ 

L>_f Infectivity eSj-uJt 5yalii j tLy £jlSLil JJLJI <j^l> a-—oL_JI 

L*J" Filterability ob*_il^il j!>U- jjjil ^JLp SjjuiJI j c( } AA1 ) Mayer yL* 

1*U_f Lateney oijJJ <.( \ A*> Y ) Iwanowski yUjI Uji'i 

Local 4^\y> -Uj j i(Ht» ) Johnson 


i \ ii _ 

Acquired immuni- L _ -£l\ ipLII j ( ) ^ Y ^ ) Holmes s^fi L-f lesion assay 

cSjJL-JI ^Ijlj-J ^ olj^L LJblSj ( ^ ^ Y A ) Wingard jjU-j U-f ty 

U^j U5 - Mutability ol^ijaJI Sytlbj <( ^ ^fo ) Stanley Uju>-j Li" 
tijjujl Nucleic acid ^j^JI ^^J-l t( \ in ) Jensen 

re- frU< Sob] SjJLij Gierer & Schramm ( \ <\ o i ) <.jj^r Ujl^j U5" 

Fraenkel-Conrat & Sing- ( Mo 0 ,) JSolL_f constitution 

jjuL- L*_f oLaJI ^ Bacteriophage J'dZJ SjjLS s iLi.LS'_j ( er 

. ( _ s SLj 15LII JUI J^ ^ _Uiid oL*jLJ .1 »Jue> tSander ( Hit) 

i l^ijLaal -Lp 4i-A-> ^jjl j-P | _ J ip 4~a_^> jll ha - , II j*Lji» j_a <Juji? 

LL^^i/l t ^-Lp 44 ^ Uj L ; ^ U—a sj* 3 J - a ^ ^ 3 t *-^ • - ^JLp -X-pL^j 1 ^ it ; ^JLp SjbAp 

J-^_*l jULs ijLvai (_5 c^LLUl 3tLa_S” ^L-jj t infectivity 

Local le- 4jlva^Hj c SJ_p C-j»aij <_£^JjIj-P t <_ 5 j3 -l ^aLajj-jj 

( JaUl) ^i_JI »-L& Ujj L.sU-1 oy jt t Chlorotic J J l w ,\ l jr ^> d j^o Uj sions 

1 1 ■* 4jjLg_^- ajLsjj 'il jl Jjij 11 j ■ jj.-ivj JL»j SjIjJ jjj ^a ; " jl 

4_jl ^2 a_J1 LSjiJ • ObGLJL J_a-jJI jl5L> h a i 0^5LlJ Lc . J_*j I -^-j-9 

, ajduiil ObtjLJI 4ja^I jj Jtiijl J-L*-* (jL- Lajl>ol 

aJL>- 4-pL«i t A j * • ^ ** 4 _ ■ a v? jJkl la fl il l 4^i>-SL ^j^-C 

^jip TMV j L-j^BI TNV tL-Jj-LH Jljjt ^jip CMV jLi-l ±\j\jy> 

(jeJjj (jy La>^JIj LIj-^alaJI oLLj i 4_^bil (jj^^JI LIj-ya>LaJI 

jj U a * ajluf t ipljjJI t * *t-*j I 3 . 1 p (_ 5 jJL*JI iLl*L>4 ^j^Sj (ji~. pjj 

^jj--flJI aJlJj o Lo 'T <_jUlCLS”l (ji^aLdl JLa> ^ljjti—<lj t 4_ot^ijji.1 Ua : . l l 

4j*_i1ill ^al -/3 - >al j) ( jl Olj-LLl O-a Jj«-~ .tfl jJ L»_P 

. (_$ajjjjta 4 jj ji tU.V. absorption a-o^^iiJI jjj 

4 ■ ? , j .. > i—Sjjis> C~^ 4 .n.,h yj> b a 'i ( j>l4_^LaJI ,_jip 4—_ij ^ij^-j^iJI ^la«; L.jj 


J>\ JJ iZy^y Jai y\y\ 0^4 Lc.j jl . c5>-' J ijW*- u>^J 

^ L^i-j < JiU J Jai (ji’lj-pt <’-•«.< y^j-y <1^— ^.JJ • ^ijU^!" iCJ 

Jai i—iUo)fL» siJLSi y JIpj viib ; 

1 Jii Zi jL^4“l “LjL^jI JJ L« y-f- J \ y*sj ^ <yyy la 21 ol i Vy\y\ 

. ajlp Zyyy laa'.'T 

J5Ljj^JL L$J!sLi- jjijj-5-iJI J-Aj <Sy> -VI <Jljj^' Jaij 

Jj t_jjyo Rigid cell wall yU* lsjIjl^ J 5 Lj^J i Ji-t -^-yj t Cuticle 

tljt {. Lv JlwJI l yuu (jr^jj . 4_JjL 1 jl j_»-j <>* J^ J r~- S ’ S-^i *i>- <jt 

^<a j joll JLJ! J-Cw-* y Ip 1Vacuole iJJ-I s^>*-aJ! J] #JC-* ^ <«--^»j 

J u'Jj^' 1 ( i^-S" Ji- Xj U -Up t ( / 1 . JJ>- ) 

LgjI t£j.uJLS Zijjy>j~jC ^-jJ-l j'_jJj cSite of infection LL*)fi jl£> iliU Zyy 

* 

L«_p JJt Lib ki>l-L»-i j_aj ^JJI inoculum ^ULUI jlj <. Ip y^ |»- t -lj 

ajL^^J alC. ^l.j b-.jj .c^j~c*JI jllp l*^* J-lj ^ Lilli ji 

• Z^y* CS- yj^i y a y-Zi 

: Zy...h Ji <3ijJsj inoculation a-pL^p Ji J J? JJ JJ 2 JI oJa (t ... iij 

: iwj.fc (3J 5 — 1 

ol-LJI Jl iUail obLJ' Cr* Jii^ TMV jU-jJl tX>\jy yjj-J kio 

J: .t« 11 j oLL-oJi ».’ t-J*-l ^P- ^lj i_i-bJ AjHtjiJ . 1 ,. — , 1 1 

^y j" /»»'I Ol J ^ -nJl a jja J-’v fCill fbjl Jj . Zf- jj! J obLdl yj 
tIfrj j )-a-icL««u tOljjVI ji JL*-a 1I jl (_$Jut Jp" if- a, 11 oUl.:11 <L>-jj^! 

. LjJ lI 1 a ij i^-jy- I4J C~~~y i ji-t oULj l 1—._»V L» lij 

yjj?* • (J^* tCjLvjj-iJI ill^la-^ll i^ij ly’-J 9 Ji-. ’. j j 

oL'j^iJI l y*jj PVX jgl.la.il X yjj~tj CMV jlJ-1 \iX>\jy TMV oL»- jJI *LXi\jy 


tliLLdl CiLuu 


: LpU-p iS jJuJ! Ji iiJe - 

^->- ^JjIjlJI Li^Li- 4i. u a-j-pLuo (3^JaJI o j-* 

ic$j J-«J1 L^AjI-I iJJLJ J j-i ~jJI ^aU-lj ^ail ol ,;ll^ . .a «l ,j^-4. 

* 

^ J—P ^ bbbiM Oj-C ^—>- I—5—-—0jl i— 

<» 

l^>«-aJlj l-L>- j*-pbJI jJI ^JjL« £-j_^A-l ddlj (id-Ls-V .si s-Ip ^ tti'jJ j«JI d»>jJL>- 

jtj_U ei-jk Jij—ij .Celite Jl oljj-LL iU j_fj Carborandum o_ r ii^ai\ 

dJli L* ajl_pj tA_9jjJI (_jdf- abrasives ^v..-jj c^-jjjj-1 ii>lJi_»-N .„ll 

oLJ ^■ aJLL* ^UJI jl ^jaall ^ » U °; (_AjaJj AijjJl ^ja.» ^-jjkj Aja .<1 jj iJjl—JI (j-^ - 

. La^pj Q-tips ji * j I-jj 

# * 

j-~./3c- L^Lls^ L$-j (_5jJl*JI a_jLJ 1 oLjjbJl lJu jlp jj 

jl t£-iJI Jlj—~!li ( AjL«i9^L! ^jUj .1 .* oLj jjjj Lyi./a a oLj 

c tL<ii J j ■ - a > toL3 «n^A ■ ■*( I 4j^Aj Jlj? jjj V djL^ji^osJl ^ j > ■ *> —>■ jSo: ^d 'o Li ' j l. ~ pN I 

j-Laj *)! JlJ JL -. >■ .Jl kjjC ^jjlj oL^jf^.j.a.H 4-2-*&Li- jj_^sj wLa — ^ 

. tg-Ljlp bbid- j-—jr^ *—°LU J-»-£ 

br 4 ( ts^b ) J j-r_^ i)j*-i Lc.j J-S-dt J-i-j jl L*J" — Y 

Jaxj jl (-jj^pJkil ^ ‘4jU£>^1 (J->!0-?-^ (j) 1 j-^y Jit y l$1 

* 

(_/**-! j-^jd j JSb* 1 jr* '-«-* cfdlj oU-jj-.iil 

* 

<tJLij j^j:_ M Dandelion yellows mosaic virus bbL^j . U^i- jt- obLJl 
(jiLr jr^j Dandelion jjJjulaJI oLj ^1 uUoj Dandelion oL y* 
cr jLl y» a_LoJ> 1 jj—JajlaJI ^ j*-j ( j-jD jj—JajljJl <dJj 

. r Ju-Jl k-jL^ail 

yj j j j II ld-^ Ji-p y+Sy jjJLp j! ^ A i V ^Lp Kassanis a-ij 

. j^JjbljJI LomP 


rnv. 



-Ci 11 > It oLuj j j- j-fl 

yjj d)i ^LySlJ jLa-U u^~*~J ‘^-'U^') , l Uj t <~*Ju ^jjlyJI ^ 1*11 i^U- — r 

Inhibit ajL^VI ^*-ix d)i L»[ t ls^ cS^y-^ h-j a j; •/*•£■ 0 } ^.> n_£j-tj«JI 
CMV jLjLI Inactivate the virus ^j^yj! iyt; j? infection 

t> 

L /JLrA 1 (A* ^ J-L-rf * ^-^LaJJI ^y 3 Aj wl_P {. — 2 ol 

c£j-LjL| j » ^ «I1 Oi ^ Sill ct al oJ^L^jj jl5j ; 4 jL*^^/I 

t jIJ-I ^-aJ * t 3 : *■* jA_o jlcS^-** jLaLI oLj ( 1 )La--^j (Jiljj ^ 

* * 

j - -/3 C- ^3 IAj>- A.*0£ ?xJL>o jAj jt L*ljC 4 _*j 1_P L*j, <Qa «.*.l 1 oA_fi» (1)1 J A-_i j 

ijJ-Ul Lh jili Jljjt Ot *u>-j jJj .Flower corolla jtjLI jUjI y 

«* 

5jLj local lesions A-y-yjil JaijJ! ^y IjJlp ajL^J.1 jLjU jlajt cJ ^.j y 

AjI— -aII j l- *i.. j -1 CjL-j tlj_>-1 y^. <■ xJl JL_i-l J_^f- Ay^jJkl .lai ^y Oj • . *T 

ajLe- Rosaceous plants AyjjJI a 1 . ^j.il ohLj ^--....^ yil oL<jy-VI 

j •■..^.o.Hj yLi-1 JLlP eJJj J t aJiJLj Ajy .|d; ^jJL-j jl il—Swt^y t la \ 

Sap inoc- ^ajtiL ^j-SJ-l fl Oli ^JUi y ^i-J\ LS JU j . ~JLJ 1 jj_^l oLJ ^1 
^yJLi-S ; t 1 1 tA^-o-a . iSj^~ A-JL_d! jj VI U>^j»-tj otS^ ulation 

(Jj . jL*-jM oljjL aJLL; ^ t Sour cherry ringspot virus y __£-11 

■ J. ,.^ » .U kkjjau AjJjjil At;„.,^flil otjLj I ^ r A ^J^yiJI Jjj AjjJW» (_j3 

tannin (jyLill A.yLS~ a_w«_S” ( _j-l- f ’ <-^jj oLi .. <iLJLiJI aJL>- (_j 3 j 

i^l c 5 > , s! JJLJl oi J~Uj tTMV L)li-JJI <iijJ_y -laj-iil 

•u-jA 1 L^icr^J ‘ Va 5 ^- 

«> 

UorL; j-aJ-l oli Sweet potato mosaic UsUaJI iJuljj-* aJU- ^j 

ijLa_~n ji jy Ij Fleshy root ijy>-j jj-c??- jy ^ ^^ L»Jj^ t la»i 

i _$IblkJI ola jl dJ-fcJj (j-* i_y-Llt j :-/ 1 " " O' • ^yl -^11 oLyil 

. UsllaJI dijlj_y - h . ti ajL» ^jJLp 

* 

j . .,rt «JL Aj1-sA»VI iIjjJlJ- A^aJ^>UI oUsly-a-Vl L»li I-Jy j 


I ij- )L yJLU lisu-a ^y Sap inoculation 

iJjl j_a-l LtAjt-l <s^y-* L/j <^~j_>- _ : ... j ''J liiij ijl — Jj-Ul 

'j Vj -uSLc Vj tobligate parasite t^L^I Jy k> oV ol^l 

. SJ-I L^ULI 

; lj14■ ’ . . ^1 1 ^jJLaJI 4. y *. * jjj2 4 j ^y 1 y 

4_;_^o ^jA -L>^j a 1 * II l4_c-l t A— T £ a Jli oLiL-JI ,_yaj j-aj jt J-:>-j — \ 

. <_£J-1*J1 

. (Jj -X*J! i—-J y* JJjL 3 j -ib-* ^J-4 Jljj ifl (jij — Y 

4.. ... i Jby aXj yo aJL^ 4_;_laj Jjljj ^ 3j-iLw« a I ~ 11 J-*j atiL ( JP — Y” 

^ . ; a b JI ( Jw*J CjIjLJI (^-4’J 3JU>- Lgj JL*JI ibjj Ol -L»-J — £ 

fi 

. L.,,'. AjJlj jJ> ij\jS*- (_jl-P- 

aJoJl* jIjJl 4Jl<>Ls*- ijj^j oIjLjJI ijz*-! j. Inhibitor 4ja.,..t.l1 jljit — o 

, JjLJI a4L>j ^yp -4 pL~j ly; Ly^jULaj i oLij j. . i 1 1 

< J_-jJl Jj^ 4_i.sU- JL>~«.: -J ol ^jUJI - Abrasives : LioliU sl_yi - 1 

^hLLJI 4_jLv_p ^ mesh (!..-£••) f celite ^LJI 

*> 

. 1 a«-/3 ^ o 1 ^y y>- (J-4*^ 4i lis-^b J es-La-T y* .sij ii ^^1-jlSv^ll 

jc-JLiiJt U JyL^J oLyj jl ( oboJI j-*-,^L-*J yi 1 a m > jj J jIs^a oLv?J — V 

. yaa.l y>y 

■ (j - Cr* y Ljj 4jiJbjii z\y>- ^ y 4 ^-*^ — a 

<; — > ^ J-ir^ (J^ - - 5 4 J j J. ,,. -3 ^ J-> . : ■-) JJ! jJjbaJI ^ 

jl ^L> I aJLjul I_jl_yajl ^|jI-*JI ^ jby ^^. ; _aJI y jl b... a- c^j-^-aJl j_j_S” y 


-li CiLuj 

.tul^U JJUJI Ujli- ^ . 

ajL^^U l^-:....i iU i_ i I : > «j LjU-l jL <Lbt OJ^-j _Lij ■ LbLU ** .1 jli — ^ \ 

jt L j L» yj j? * 1 LU,}U 4_»Jblil i_jj^]ajl jlj toL^—aJL 

^ *-A d L«-l^ N. glutionsa ijj-S\ jU-aJI oL jt ja jj J>"} jJj . a^J- 
TMV jL»-J-JI yjj .« a j <LLLiil Jl jjVI ■_ j -s> ■ c—j^JLS t Jljjt 

y jli t Tomato bushy stunt virus ^LUaJI ^ fjJjJI ^j^Jj 

jt jJj t Jljj VI J-f Local lesions (Lxj^.) Uai ^::. ^ TMV 

y'Jj-^-* ^L* dlb jr* • ijr^—(3'.uJ* £ ju -s—' 1 

JljjVI ^1 p MJj bu-pj t^.1 j ... J l JljjVl ^Lp 4_JL^_. lUiJ jjfsj V i_^j-~" TBSV 

£U1 Injuries j^-jdl jl j . LUJI JljjVI L^-Ui^ jjSbj tor k^jl 

-ib"jj jt (_SjJj-^iJI y C—J l ^ •-j- I jl J-b^* t Lv-< -J 4-jl j —^tjLllJl 

recep" Jl. q ~ —*1 dl>- ^3 jj^-> jt ^jJu j^_jaJI L^_j dj*L>- ^iJI b^Ltj ^^Jj tLlv^VI 
. iiLiM oL-j^LJI £-* jJUj; iJU-l sXa jlj ttive state 

* 

l_J & LflJI CjLj lA , t ,.. * ... i . a j-** _*j jjt-it Ll^^U ol i; .:.ll A - .,L i Lj j| ; o-»L_jl j * p — ^ Y 

<_si Tobacco necrosis ^ jllp 1$j djt \ • ^l^ U^^pj 

jJJi a_«j ^LjI i—V JL*j <-kS j-i-VI ol—jl i-jJI ^ 

. Ij^Ual cijJLP Aj t M 

* 

: j-iaiM ^: LjU 

Transmission by Vegetative propagation and grafting 

jli IJUj {jjLJI IwLP L jjl~JI flj-sH Jl_*w*JL^Ij ObLJI jl t f j jji ./a j-l ^jl5oJI 

Cutting Jj_Jlj Buddings j«k:l'j ^Grafting <__jT^1: ^ LI y l^jjl 

JLajVIj Cormes oLj^Jlj Tubers oUjjJtj Ranners obljilj Layering aJ^JIj 
. suckers oblW^lj offshoots LiL^illj Rhisomes objxJIj 


YV- 



CiUjJI CiUu jyi ____ 

0 

y j> ^yA tbjLjaxil oL~“_)_ >rr iJI I4—> 0jSj ^jiJI obtyJI jj 

SJi_>-lj aUs \ ajLvsV A_q« yzS liXlij Systemically L^j ajLjs| < 1 jIj_?-| 

. oU-JI aj* ly- VI jt ^ 4 3 *-* tlXli J-«j j .. t . r ..: ~ djl-Lp-j olSv-* 

Antibody-forming mecha- 5xUi» aly yjSo ^Ip Sjj-Lii LgJ l _ r J obLJ! 0| dyj 
i_jlvaj ^yJI ol'LJU viJUaJj toblyjLI Jj»-y (_5 JlS 15” ^oU*ij^-aJlj L$xjIv?J -Lxp nism 

* * 0 

b ■ 11 (_£J « j L- ^ fjjbl LLl_L? I y y . A 11 \ j - r t " . ... A Ij.X • f2 A * > &.)lp i^jLjJ^jJlUj 

* 

• La* 

jL>*jJ (_yi L^Jj-Xi ^yi ajjI— x-» oblyj! J5" c. •--! 4j1 jS JLxj Ol i —-=>jj 
local- Jaij aJL?xa 4jLjj| (ji 3 * >J c b yjyb i—jtjaj t_5 JL5i ^yLxJI ^JjIaJL iOLjjyiJl *LLJ 

. ayl^xj a j: .sai a yj ‘ 1 1 uJ’ 2 *' 1 tfjbi tjJJjJbdl Jj«j AjLjaII U^ljLt O jX j f tly 

* 

LfjLi t \±j * jjj- Systemically L jt ^ <_jl.,a7 yJI obLjjJt Aj^LilL 

J *» 

Ajt c A .a. i i JJL*JI I JLa ay t£-xJ (_Sy-1 JL-aj 4J—j y . a Li L*jIj 'jJ. .,a 

';j ^ A. ( _jXJI jl a^jJkl oLLxJI bJLa ^JL* aitc-j . y>-\ J-A-J ( y’yu 

<_5 JLa (jAy bl u-N.j . aJ yJ-i ObLxJt ^yJJ oL^j^.ili jJi j-U^i.1 — ^51jJI ^yi — 0 

* 

Per- oLi y . .a il yl^Jj JajL>- ^yj -Li < Jj-—! jj\£zj <Bj-»JaU oIjLxJI A-_»Jbt 

* 

: IfcJ f j A_Lyl> (^tj I4 J j^L~. ^ U^t ySlij tpetuating viruses 

Jl<i ~ >-l Oti . . . Aj jl — oljlijj-j — oliljL* — CjL»j^-5" — JLsJIjI— oljjj 

^yip CjLyJI <1)1—S” (IjLJf- LJLp Oj^j iJL! aIaU- 1—fXj» A-iJL>- ^LljJ 

J 

4jLjJ. 1I oULIl yLSLl JcS- (Jauj ^yjl oL»jjyiJl 

tr 51 dy^Jj .^JaliaJI <3'jj1j-*-4 a-j^rrjj t^UaJl X Ji-> 

j>jj L«j5" <^.,3 .11 dJLIjy yj y . i ^ jLsJijllll ^yi 4 ■ a ■ i yll a1jL*JI oLLj v-j7 

0 

^tjtiiJLjl JJA 'Ji JjL« ijjiJ-l jL>jJI ^ LsOjI 
• iAJI Cj^ c^jAA^Ut3-JI 4 «,^2 (j?« aJ1 

jJ- 4 ^ OljLjj A j>-X—II lIjUI— jJl ^, i; .« ]jXj 1—jljl yjjI jLfljjlj 


-iZiLj-11 CiLui 

Llo-P L^-Lsi C-;.J 4 OL-Jj-j-iJI fl-LjJ-jJI A_JLJ ^iajl , ; - ^ * H LLj J-.Z j Cj 

compatibility —>-j ^L grafting ^ ; a-jL^p- . oL^j^^aJl >- 

Jt—Lajl ^Lar jLi 4j^j«JaJlj J-vaVI jju jL^-I OJ-^j LaJlaPj . p-xJaJlj 

. Ajj -J L I 4j>«_—j\l A^**^Ll ^lp SjUj *—OL.Jj^-A l I 

Ala«*I jj jl 4 4_-£_jL^_JJ j)jjs ^-^P 4 al~ _ > «-j ^tSlij -* II. 1 JU-ljMl ^jja ».; 5al_Pj 

oL-LJI jty* 4^j-j jlSH Ij JjSl S-1 -"J ‘ jN~—> illi jSicj oll^iJ-l 

A-LjJaj Jiaj Lg-LS"j 4 -» jr 4 J-i-S’tj AjL^i_ 4 j|v-s-*iaiJb W-^* t/ 3 ^ 

LJLp ^ ; « ,1 t:'L ( J-iLJI jt ^LiJI i_. i... Ilj . <_£ j.>- }|1 a_Lj^ iaiL 1 j 1^" W JLi LvJ-j 4 ^ ; »h~.H 

p 

( aJl>w» ^ Vj a Lj? jt- ^ ‘ * i^ aj ' j - iJjLaJI u * systemic aj jL^- ajL^>| L* 

(_£y—Jl jLi-aJI ol J L.j,ia a . a (3 j^aiLj l j L-* J-iP Local lesions 

iLljjjs jLi ajI ./all j<JgLlall j‘\ jl 5 -jlII oLj ^ ijj-L ^-LU j*-* N.glutionsa 

p 

A ^ a ll O l .. . . » (_5jL^- ^y jj-g-b 40_^il oLi-_vjl oLaJ OIju 4 jL5- aJI 

b a : II ^Ja\j-&\ i yj Ja 4 _» iL 1 -!—>»j (j_^ialLj JLail aJL^- ^3 L»ja«j 4 LjJUL^-j 

J_!L« J—^_iJ . tj'Jj-, j * ■ 1 1 45 j ; «ILj (5j J-aJI Ol^- 4 {j* 4—4jJJL 4 AJL-il 

J^_JjLp ^ hypersensitive host ^ JjLp L-Jjlp hJJ ^iLJI I JL® 

. ill tolerant 

^ *» 

IjLij Jij-Lj (j^iail ^ ^ : « h~ H A_ibjia oL-jj—iJI jLLijl jt jJj 

P 

(5jj“t aJL jja aJjJai M 4 ol~-Jj-jjjl £A A_^?U- ^JL> . : . .") ^jiJI (jyiaJI jr* W 31 1 '^rrr^" 

• LfLU 

* 

Transmission by dodder : J y>\±-\ iJa-jl jj jUii^l : Uili 

CjLjL-JI J? J*>L>- 4 j_j^A-Lj cjLpj CjLJ ^ : 'i jt oL11 

Ji_J Cuscuta spp . Jj^U-l jJJj ^ f aJj . t j * . ■ L$JUs y ^1 a l ah~h 

p 

( 3 !^S_ Vj Jjis A*J U)yu jvJ (^1 4^1^^ L^j-^ai-j ^lyiVI 

. A.JJ al^j (_£-ill t^„. I ..il oLJI ^yj ‘-r 8 ' olaJI £jj ^JL«J : 

-TVT 


,~.l 11II Cit m j oi_ 

. l/l i yy> JL*jL* e ^ .«,h7 Ajlj fai J y»Vi~\ 

oCJI ajjl*j ^ a°. ij'^'l j_yaJ>«jLi!j L y? / AJI Dodder J^*U-I »~ ..i' 

#< 

. 4 ^ > . 1 ... I t oljLJlj <l)tj 'i lilii A*j ^U_J1 cAjL^ta oljLj ^ylp 'iljt 

di>\j j-4. JJ^j Cuscuta California Ot \ \ ^Lp Bennett Jbj-j juJj 

. SBCTV 4_«B J-*-£ C.subinclusa J jAj>- oTj cCMV jUi-l 

fi 

stone oLL-J-t Jli j C.campestris J_^U-I oi Uajt <-*j>«dl ^ *otj 

* 

?y \ ' ' a* ls 1p Ji^dl ^JLp Sj j_SJI a! Jj^.U- 1 iJLa j| tfruit viruses 

. oJLli^ ^Lj 

* 

0^ Mju t J^jJLp 4jJL»_iJI ; j 11 aLSUI L^—i J.,4? a7 oNL>- ilLj* 

Circulifer tenellus olhJaJI ol aj JLij dlij ^Js- aJI jJI aJUl«VI . JiUJI oUJI 

J^l Jj^U-l ^Js- Sugar-beet curly top virus ^5L-JI LB jbui ^ aBUI 

Giddi- pJljdi j£s U-T cLBJI jl«_£ jo^ ^Uail N.glutinosa ls^JI 0U-jJ 1 oU ^Js- 

* 

l y& oLl ^y3 aLLl^I oLxj^-.-aJl Liaj I tin ( \ ^ £V ) ngs 

jf- l^JUI t White clover mosaic js^ ^ JU-I jj» UB" Jl L^Ba-v 

Cuscuta cam- J j^U~\ aB-'jj aIL ^5o: ^Jdl Pea mottle virus Uj^-b-I 
Johnson jJLLI jd'i L±S Jij-*U-l ik^lJi_u M ^ JLSi Pea wilt virus jJ-V!ij , pestris 

JjljjtS” i-jhJ aISLp VA ® * * j* 4 1 a_«JG CjjS"s jJj 

iitjljj Ja ■;'> LjjL <jjytll oL-pj aJI jjiajHJ ‘ JjIjX aj_i_P 

: u* t J>*U-' 4>* j' -tflj 

. Barley yellow dwarf^.w-U ^ ^ 

. Beet curly top j>^. Jl Ao_sJI x*Ji- - \ 

.Beet yellows y^iJI jlyL^I - v 
. Citrus excortis virorid ( ) ^Jl.jJi - * 



-Cjl j j II ctLwjjoi 

. Citrus psorosis - o 

. Citrus tristeza *JI^il ^ - t 

. Cucumber mosaic jULl ^iLIj y - v 
.Dodder Latent mosaic Jy\d\ dd\jy - A 
. Pea mottle *JL-. II jui^ — <\ 

. Peach rosette ^yi-l *jy - \ . 

. Tomato spotted wilt ^ ( *-Ll! J^jUI - ^ i 

.Tobacco mosaic 0U-uJI lLLIj y - ’i t 
. Tobacco rattle oU- jJ! - 'i r 

: Ji» t JJLSaS'j 

. Alfalfa Witches, broom y s y\~S\ - \ £ 

. Aster yellows I jl yu*\ - \ o 

: 1 ^yj jjsJI OtiLj J^-b Ljjt U->-j i-JUl iWill oLjj^-sJIj 

. Bay berry yellows ^Ul jl y^>\ - ^ 

. Cranberry false blossom i_ol£jl jdJ\ jUjt - x 
. Cucumber mosaic jLi-l d^jy - V 
. Dodder Latent mosaic ^l£Ji J y\d\ dLlj y - £ 
JjVl yjj-y Jl Ot (\ ^oT ) Raychauahur; ( H £») Kunkel oULdl j-fi aij II* 

t>* Aj Xj> Jj^LLI iJjjd ^ t- v g La. ; ^-r o^J ‘ j : •< a -dd. ' 3 ^ - | tlr^A p-J ls^'j 

. L;LJl 



0 

LvjjI J y> U“l d>dj (..../?' idL^j^-jLi! ( JjjJ 4-Jlt 9s.LiS” Jj^d>JJj 

jli L5Llj V <_£iJI t TMV ilhjj-* JLd oLj_pi jji-j n^ . ' > fC x 
. Conducting channel J-vsy s^dudi" J_^U-I ol -lL^jj t J_^U~I oU Ji-b 

d>L^jj_yLLS aJLja_>- ^JjI^p i_Ai*_^J d »jjb£ (J^«Ldl ^lJL>*dd o! bdi Vj 

oL/.^,.. iJ I od» 4 —djj ^^ .^-j cj^-j L$J jt jlSjljij d)L5" 

0 

. *>La>w~-* j~»j olS^ l? dll < <_£VI idL^^dJIj 11 g : . i SjjLL* Jj«»j lid-iS^j 

4jLj j]ai\ a d» ^1 jUii-^l -b >-y Jj ii_o- iidi ^ jJ-\ i_~>*j *u! jij 

0 4 * . 
ij'jj • all l -a->\ -LC Lc jj t tZjV^jj . Lll I Jb -Lj»- “AjLc- J_j£ jt _LC ‘ <—■>jd>*_dl 

* 

iJLlLiS” JLi j_jdl a J ^AJLp J_jJUdl ^pbdl Lcjj ij\ -i : iV <jJu.L*- \JL>jiaj 

fi 

Seed Transmission : jjJlJI Jj jb j£- jUu/ill: bulj 

* 

: (Seed borne Viruses) jjdJI: *iji 

tl_$J OjJ^jjil _j-C JL*j Aj^sidJI 4-j-majd Jl L^-jt-j ijjdJI cAjL_JI aj-dJI L-jjju 

0 

ll)jJLj did- Lf-L Uabt4 t oUU J.n ./all jj yL I j^Uil JiC (_£ dll £j±^~\ ^j-ll 4 A d < Cjj 

^ J-'dc- dJUJLT t JdLJI 4 j jdJI iddLdt ^ ^jdl laa >■ 5bl i jJlJI . ULp 

tidljjilj 4_...;. j-l <dl1«.O.SI ^ \y> 41 ^..." Lc tijjLdl j^ljjVI jjlaj jl j**i l~.I diiLdl 

IwUr 4_aJLiiL| jj^lj^VI ^ idLidl (_5jLLd1 ^1 j_9^jl^<I j-dAjj. ^ ^ydl 

idL-$-* idij c 4- j - l a > ■ jt <LuL.. ■^». 1 4_aJjL^I 4^P-|^jJI . ^Ldl ^bjJ 

£dJ1 jj-blJI ,>^4 L?JJ 4_pljj d^lj-* ^ L?>-VI ^rdbVl 

" 4 

. tp jjj LdT £U1 Jj.^a^l yLaJ>~ <b>i^xdlj l'd 4 jLa« (_5jL£j 

fi 

* jjJlJI V i/T **^VI <L* i»Ji^I ' Lo l_> 

( O - «/3 ^ o^A-*J 4,LJl» 4-j J1—ul djl_4wJ j-j ^ ^ JL5jL> 1 ^jipt 

jVi (L^jL^Jp ^p ^iJI r^Nl ILx^&VI iJJij 

^ <» 

<Sj JLJL JLLijVl ^ J j. lJlj olJLJ c^jIp \ x * j A j- 5 * - \j& 


-CiLuJI CiLuijj^t 

: i?i~j I dUITj 

* * 

oULJ, JLLl^I Jl*L3 j 1 US' ■t a : _«j tsj j_Jlj JjLcj (_ji.ll oL^jj_>jL!l (jAnj — ' 
(_jJI Jjxi ciLA-l l _yl- p ' j J lj oL-j^JJl«jj» j -~£j <LLj 

4jLj aJL* l j - i JsLijL?-'b/l (_ji oLxj^. a 11 a -La (_/i>v 8 j JJ (jJj 4I g 

Jt-L»j . j—ill Jsjia-j jt ■■: il (jj ' a j ,« IjjJ ■■_,■ o 1 ~i ^1 J_£ ^LJLj 4 Sj j-JL 

: iUi 

Com- IJj-^LaJI lijblj y> ^Jj^3 (J-»^- (_p jJ-LJI (J^- (JULj'bll 4_.. a .At — ! 
j-o- jjjJI oL^ JlLLl tUl mon bean mosaic Virus (CBMV) 

4 ,j^”L*^n LJ_j-^LaJi ,_ji L o ^ * *lidf- _,j j_Jl (_ji I-La Jliill 

l) 1 ( ^ * > > i — ^ 1 c f ^—** ^ aJ l ^^ j ^ 11 4^^ l ■.. rt -1 LJ j .. .o LaJI t—^1 * ■ . ^ ^ 1 g «4 ^ •' - 1 ^ ^*il 

cTJLrs-^ <jr~^ Jj^' 4KA 0* JLLL.Nl 

. (jubiJl LJijJjlj 

jj-L Jyti-Barley stripe mosaic^ U.ja^jJI ^JlLLl - lj 

ij* (_jJ (j^l j ., ^a < M (^j 1» (ji aajC^jLl J «i lj ^,-s—*—~J' 

' t L«. > j If (_jlj^l jljJ?l (_ji CjLjJI LL^i/ jj-LJl i3i Cl*' u“3j"^^ J'- 1 ®--'' — t 

4jt aj .L JI (_^a 111 ■C^JaLflJl iflj (_j* Sj^—(J j Jlp 

L f iP 'jj 4 J 5 ' J 1 '/• k J 0 1^1 Jj L?^ 1 C .—IJ JUiiN! iiu. (ji 

4 J j .^a>wviJ <lL»IS' yl«« >- i JL^ d)t 4 (_ji 4 Ja.~.L j lIjI j~->- i j^rj (_ji 

Jlia 

jLLij^/ ^■aUa -;i s ifl Doolitle & Gilbert olS - 1 

(_$_p-JI jl—j-jLI jj3 j 4_. (^}1 L«JUP 4jjJ--JI (Ji^rl 3 jjP Ol— ^jj—j—aJI 

ji"^ Li^jj J-^ jLjLI .iLljj-* 4jUail Echinocistis lobata 

* 

jjjJs* ^ a . . a. U “JL.LLI _,j j_Jl ,j^ tbjCf jW-^-l 

. 4 •*■■ 1^11 O^AiLJl 



oLfjJl CiUjj_ 5 j-ti „ i ______ 

Lettuce mosaic virus ( _ r oU bJb'jj-* ■>. CL^ail l _ r J~) obLo JLl^ 

j* JbL^Vl ,^1 Jjl, J>U- 7.0 ^ ybTV JUiJVl v-J (LMV) 
aL-jp *Lr-k£l (j* J-*' 9 '-" Jj-M 

fi 

L*—J 'its ‘<_r^~' ^CbV o^a -^1 J-^j-*^ br 4 ^L*Lp i j^~\ jjJj jj^b 1 ^p 

bU bJJJi ‘ <L_bj j* j^£- (1)jJaJJ l/ 9 j^I A-*jU-* il)U /. ‘ , \ 'j -P A.. 1 ..all jj j-JI 

fi 

^*j^_jL)I L®jbLl *u_*<bJ axja-j-^i j^.« a )i ajL^VI ^jA L*U 4_JL- (j^jlii 

Cheshunt »_a^aJI ca*^j^>VI obVjJb bjjjjij b-JjAdU - ^^ijVj 

. a jjJu J}U- ^ jjJi Jl V (^JlI! Early Giant 

i j—~ £ Lot ./i :jl 4__3»_kl IS bjbL_J1 ( jA*-> jJ-b ij* JLb ijl j( £-«j — f 

l)j5o J_i oLJI i_b ■ IJLfc <Jjjb jp (JJ-JI o' Vl tA.« a j JjLJI oLJJ L^-jJb 
^Jp a jl ■ V' ~d jbjJJ i j j - A I I I ^ , ‘ a 19 .! ^ydl t(_£j-^"VI L) 4 ~ . - . . l b 4_--*> ft ]fl ^_lb 

. Ajbjail jjJJI aJlA (Jj Jk> 

Sugar Cane mosaic virus (SCMV) bJJjj^ ^j^i : Jli* 

Ol ^jaj ‘br^ i-^Lr ^ 9 br^ a*»L^JJ (jr^_>* VI ^JjjVlj ajdJI (J Cjy. j ^' ap j~~“ ! 

^jbb^ ^ 9 j b— t -i V 1 ^jA a^ JJI jj Jj ^b jj-P (JI- 5 ~ >jV I bj» A • /a 11 4 ..» i I I 

. ajLbojl ^bLa ^j£- aO-j<j 

,j3* 4_*Jbb O^G_iJI J_j-v 5>1 ^l-bl L y*—& i~j\w!>\ jj Lbl ^jb ^jj^-aJI JbajOl — i 

Cherry ^3 ^iLLI jj^SLbl ^ 4 JL>- ^3 < LaS^I^aJI ^3 1 a H 

ajLi^ol b: ‘jj jlJI jjyp ^ Jajuj cjlil necrotic ring spot virus 

. 4_a^_si>lj ,^1_ r P-i aJt-fcLiw* I, j j3 t Jl 4 i_Ob_s<sVI 4_^aL>- aJu JLp i_3b_*st ^3 

^ 3 ^-* (Jb a o 1 a—a Olj L ■ > -l J^P J-jV Cjjbj-il L>jbalj 

OjLaj^jJI t_J.Pi 5jJJ_* ^ JtP i_ijjjJI 4 JL 3 .. ^Jlj^JJ 4 .. ...;.lb (bXIJS” . LflLjo^l 
C .^5 C 5 ^ AJL_^_»t 4 J I j_a>j tJj J-Ji Jjjb ^JP Ji-JI lS 1p jJIjil ky-s . pt (_yjl 

• t^'y i>* tj'j' 

^J-5j \ ^ *1 v 4 -wj Cadman c?1.3 — o 

WV — ^ - - 



uLiill 


d-o 1 -LaJj , bjjL*--jJlj ^jdl JjSJ ^3 4 y j j <jj JJI 4 jjjJl ^3 jjJLJl 

*bJ! <1U-l ^ Jjr J Ot by LUl Ot m Y L— Lister and Murant 

&}* Cj* ^ J “*- a ‘Tomato blackring virus ^LUaJI ^ 

L g^ . C x l)I 0 Li-^-V-J^ dJl -LaJj . Sj-LjJ1 Jb (_/*JIj^aJL LU.il d»lj^l_Jl 

J <LtLl * L*M jj jj ^ a' .. < L*-Llp ^ ^1 Oi 

L-Li-iJl ^yjjlb /j& oLJI LL*^?\j ^-Lp L$j jji . l *- »1 b^J U.- J 1 oti 

pJs»L-»-]aJ^ $-b^—*J 1 4_SJl^“I Of OLi-^-bJl d-« <T L*_S"* — ...t* LI sJj& ^JLp 

o±J^ Cr^ 4S ~ a 0 * J-LJI ^1 d £>-jj (TBRV) 

S^jJ—>w* <jL>JL>wi b^jU^jjJI Jjjj-k :,ll OV viXbj S jj-^—aJL) Ll>IjJI 

* 

3^lAiL l Jib ll>l 4 Jj JLJI J Lt;^l jj^J LgJ-» ajl -~~ llj 

aX»LJ! Ijjjl •*..».•-)i 1 $ <j JLs^^j t t j-S"L»VI J JLs^j L^S" 4 l-i->- 

j £-j iStellaria media jjjb ^ Tobacco ratlle virus or - Jjr J Jj-:,j diiai 'j 
. T. primitivus &Trichodorus pachydermus .byb^JI jjJ? 

c bjil .: JLj 5jJ Jb Ji a ■ >Vl j_»ilj jbjJ 5 _*^Lj«JI aJL® ^jPj 

i jj.lJ! Jl 5 t iVl ^jJLt 4 _JLp 5jXi Ijjjl o.-:. l l jJ? J3 ~ ^3 oLj j 

: 3-iVl vW-* 1 ^ iiiiij 


tjiif *— J '—“jj- ^ .a. i l J j ; , : . i 4_;jL*Jl ^ c5J-* — ^ 

ja jjJl. J^Lj- Ji-:-L; Tobacco ringspot virus jl Jlj>-j jl3J cUjj-L. 
bjjL - .aJI (Jij-is >ili U-S^j bLi-uJtj Lj—saJI Jj-j : J-b-» ( JjI 

. Xiphinema americanum 

. <L«L»- obLj 5ioUail jj JLJI <t . >,.« j 

^pljjil lL)^ jj ■ ^ * i 1 jJjA- ^vjy--fljl J l-A, V , )b' 4 j jLvJJLsVl ifl — "1 

. s bJI j 1 4 jjb-JI jj . a 1 ^ a Jla _o aJ. j j - . Qj.* ^b J ■ -- j V Jl j->- ^ I ; I *- l 

. 4Jbi-l iJ!aL*4ij^-^jaJI a«A_ft J*-^ f ^■•" j 


YVA 



CjLlJI Ctluu jyi 




: SjJLJI 5Jyil oUwjj-jJl : UJU 

6jj-JL> l i <*», fli ^ Hansen ^JjL>- .1 aJ 

; O-UOl£jy- j*->t»-J 4 4 : .- ;‘ j 


u^j) < -r J '>^' jt <i)jS Cj\ijj*r - ^ 

.(SjJUl 

. 4_j y*as~ — Y 

. Sy Lili Sj jucl* olijy — r 

* 

. y« 1y- J cAi->y*- — t 

. kijjjL* j^e- olijy- — o 
< 

: J yjyill JjjJp OljiUl oL^J: Uj!j 


: jjjJl jvia—K ylP yjj—iJI — 1 


* 

yjy-iil J-^- c-3LjL^>- oIjLjJI o^LJl jj JlJI Ot ijil (j-* 

^5-* A^jS-mJJI jl jLwJI ^jA 4 »>-z .«.- II jj Ji_Jl 4 JU- $ 5j J L.JI ^JlP 

y jj-^J 4 yiLiJI J-_>iJJ JjUj ( _ ? S3 eJJ j £-*j 4 jL-J-\ — ^yjlajl — OjjLSJI — ygL ^ . l jl' 


yJ J*-I 


: JJ> 




C— 


j S-iL^ai! j^JaL-iJaJl jl_*J y* ■*—yy r i —^J.1 jj Jl_jl y* yj__, - JUI ^jJLp 


• '—^-ijj^' 3j -W ^ I 

: r>l>- ®j*M' dj*A J_y£l yjyiil - Y 

* *» 

J^Lr* ts* JJ-M u* ^'-~'JL«-4>* W** ttf J-*-^' 4>* 

yJj olil jJ*Sj 4 jJ.A.-JI yjivJ J-^'y LS*~* - ®J-W^ cM- 1 ^ ^ £* ur^J 

jLiljL Aja-Jy e-lxUI yj^yJI Ajfy- ^ryi t6y»>> jjJ_Jl 

<u_4»5nj ^ c“ -~i i3^ ij"* 1 frLsnJJl Jlp yJs jXj J->-jj O>L~«jjyjL} i olj J~*jj 

o^L»- <3"yM C..._• t- 4 ^ 2/I olylL a L,f?: a A_y-jt liJLLc y-it 4y JlJ! e^.. .JT 



- ■ - —-—-—-— olk't II 

* 

j^-\ fj-lJ* 5J OLw-jj-oJl fAy\ jL»o[ ^3 Ijt jZS 1 <U~a_a 

, 4 ^ -jJUjl^-Jl ajlUj^I ^A jj ill ^j3 «LoL*JI jjjtiI jJ j]& 


<JLp y-fyj Sugarbeet Curly top virus Jk —SI y j_*y y 3 ^> s^y 

s.Ju U-*j jjJlJI y» j<uI_*aU obLj jj-C y L.. ..J 

• ' a jtr^ CS^” °jd-dl yb (_Sya**J S -* ■■ ;! t ^ij^jLII (_s^ cSy^" L$-jL-jS 

Tobacco etch <JU-I.J 1 oly£1 5—ly y (^ <\ i ^ ) Sheffeld J^-j iLUJlS' 
.Hyocyamus niger j3 1» y yj-t jt Vj <—wu. -oi virus 

jj 1< s^-saJ y (CMV) jLJ-l dJLJjy ^ 3t .J Ol ( ^«Y) Crowley jl>-j 
Bean j & ■ ^ ill S_■ ^ S-js- l i 3 ^-dS a3'^ • ' “ *3 l_j f ^-9 < 

^LJaJI y ( *j5JlI J^jjJI ^j Lij^liJI jj JL, s^-s-aj y j^-jj yellow mosaic virus 
(jil*jl Lij-^lsJI dij'jy (/jjjj 4 j»-bUjaJI 5 j.L y Tomato spotted wilt virus 

LJj_*alaJ! jj JLj j]o yP y 3j yi}\ JULOl jJ-Si £_*j tLS^-valiSI jj-LJ yd-ij ayii-il y 

• y Jy^' yjydl 0 s " 

jj- j-; -^l y y~-Jjrd oLijy*- J>y-j ('.“lot) fS-P Ojydj Gold -L>-j Li-S-Lf 

jiijjJI y Ld" t Jlp jA .j ty j^ySLiljyU yij^Ju A-jV^ail j 

• Jj-M 6iJ° <y J -*^3 3 'j*->- lT J-^ 1 

( j_aJLaJt jjjb y^Cp y oCi- jJI ib'jj--* \‘\°V ^ Crowley a^-j yiii" 

yLJj y ol UV= Broadbent ^ Ojy-T > Taylor s^ 33 . y yi~\ 

. 4_ivail i^Jsmiil jjj L; Jjj ^3 a j**-0 ^ryi jLa-J-SI 

jj -L y 5_JU C — l> J.i:--. TMV y 3 jJ) ol \ n v ^Lp Wilks and Gilmer 
^ y kJI j-iJI y yy-- *■'! ‘■.Maius platycarpa j 

y5s_^ l fuS”!—JS jjJL_JI <Uj^ 1 jl oLa 1 aJI y> y 3rrr s. J1 ( _ J i-P ^ya jxj j*Jj t a^. -aJS 

. ^_Sdill t_J>Lv9l y yijLya a j-ASJ J^->- y yj^i' Jj-yad“l 


Jl^p jLi-jJI d-bljy ij‘3j- ej - “^1—^1 ^JdJLaJlj ^-bLyJaJI oljjb y= <t-JLp .~j CjJLs^j 


YA. 



4^-UI o1 \ \ Oj^->-ij Taylor jJaJj tolj^Lll 

f-Lol ^5 SjA^-JI c3^lP J 9yJL-*M ~L ‘ .P 4jj u... > JlS* OJi—P <1 >jJLJI cl - j_>- 

Q. 1 « *1 li| V^ <jL-*^V| Vj ; ^flJL ^JL-i-LflJlj jj j—>i-U cl-> j-Lj vl^ A_>»j oLyVl 

JLpLmwJi Lf ^.4 £-^LJLl_5 4-Jl*-P £.Ll> I 4j| d.ijn>- C cU*lj-I>l_-JI 

. IjL^pVI d>l oL-JI 

* * L^ol> 

^-Lpj Cjj-iJI ^OJLlJj jjoj-l iw—^-./S 1 Lg-il *—^ jS- oL^j^jJI ^JLP 

JLii C4-JU-I i j>L-wJI ^ JJ-UI JULljl ^ iljJLdJ ^^lSI 4-JLjJI ^1 ^ VI 

* * * 

iJLuJi IJUbj cLjLJ Lpy nr J*>U- Jiio rn Ot mi fU Fulton jl*-j 

^A- I LO jjlJi t4_ s jL-JI ^IjjVlj oL.^ . all !_/“*-> ®^-* j-j-Lj ( \ — A ) dja_4-l (_j*J 

* 

. 4j^iil 4 . .-.Jl U-o ./a,l- Iajj Jli (Jn^->- 

: SjLpJ (3 J^ 

^yJbP aaL- 1 1 1■ *» - " - > -Aj1 jj J L . J 1 J j,.m,„a} \ j 1 . 1 a * 

: aJU! (3j-SaJI M JjLpJ <1jjS-j — sjX jt <uj^^>-1 y y^ju 

. 0£ftiil A^au^U-l iJa-ftiljj ^yUAjl-' ^p-^-SI (jJ} Jt-i“j| J^As- — ^ 

. ^Vl OLA-11 4^3 .ftljJ 4_J2 j^JI J^' J^ 1 ^" — V 

■ a j* j* iS**- 1 - ^ — r 

: (^UJJl ) ^liaJI Jj jJ? ^ ju^“l ijUtft - > 

J^>w LJ^UJI <1>J p 1 > A) Reddick and Stewart yl\ 

tli-i-i-S" c^L^V 1 f.Lii jJiJI oLJ^fl Ajj-jjl Cy J^-J ‘~r , j^ J> ~ j_j* 

yjjs -i-Li JA d r it 1 4jl .g* otjLj ^LaLj a. /ft-d-^-J 1 jtftj i/I ^ilj L^Jaap 4j! 

\A^- 


_CiLi’t II Cil in jj-Lt 

.4dlij ,J-<>^- ^bidl t r’>!- > ‘ dt ^ tjj-LJI 


LJ^bdl iLlj_^ yjjA Jliijl i-djj M VT ) Nelson and Down a^j id-LS" 

0 

bl..,a * -L>-lj tliLO Oj-^-i d«aiP — Uj_v»LaJI ^jA jjJuJI JObi- tBCMV (_£.sbdl 

j-jitiJI Oi ^yl} j ; ■- > li-*j t’/.Y © Jj^ Js-sJd ^yi jjJlJI JtAi- JLiLjVl L—0 dj£~j 

Medl- (j^j idi £-aj te^-aiM (jla^sVI ^ [ jg : A\j ^LiLdl i_j J'>bi- jLLijVl J 

jp jLlai\l ^ iJU a.. Of ja ^pJI ^yU 4ji( X «r\ > )fUna and Grogan 

■J.*I»7 pb"Vl JObi- (JULljVI 4.aO b t ( ^3->-l»lj ^ULUt JS* J^bi- jjJlJI 

0 

\a.'ijZ t J^iJI 4 j oLlajj*- 0jj^>Oj Gold Jj>-jj t J. * » - t .. —l l CjLjJI i _a Jf- Jib" 

^liilj ^LaJLSl y*?- J ^ •- w -s b' i ObLj J ^ V ..«..*.JI J ^j^jlj^il b .la >»dl yj^ju LL^Vb 

4jLa« oblo 4y > ^-L-JI obLdl jj Jb bs£ bJI oljjUl ’/ ^ • ^yil— 

jjJLp! 4jb*ail Cjbbdl jjJb Jliijl 4....,-.'i C-ibS" !■»■•. ; . JJ jfr 1 

Upli Jit C UJUI J^U Uu» JbLd Ob' id JO c^iTI jt /o . UU idi ^ 

. 4jiJLijM t jj^ bllj , c 1.^11 jLiC-Nl ^ JLi-_Jj ot idi 1 1^-jijdl J^bi- 

0_^So SjiJI jjj±> ^ jLLa^l 4. -j 01 -Oarj Elm mosaic virus ^.j^iJI iiU- J 

0_^j‘ bl— /3-a t—>VI Oj^d L.ju*i ti—jli/l obo <jLy?[ a^p l ^•.c- oba <jL^| a> jZlS“1 

. /. £ a “bd^i Japj t"/. r • o JiloVi ib-*j 


xlp SjaJb Jl l :’iVl 4 .i o j£j Lychnis ringspot virus ^ jj-A iJb- id JOS' 

0Ori4 jL-vs| OaPj l "/. V * j Y 0^ ^1 4jb-ys| Jac-j ("/ \ Aj *\ h i , > i—> Yl 4jb-ysJ 

. / i L_Ji 

ali c^liJJI i_j eoL^j^ i il jLLjl i>Jj>»j atjdl oli 4S”ijiil ^yi 

d* y-^ (> LT^-jJy^ 1 lSJj^ ^ o A) Gilmer & Way a^j 

. (pJlJI ijjit oLJI Jl oLdl 

0 

Lad j_/*4 jjJLJI (_jj^b J a t :,’i ^dt oL-jj—jdl Oi (_J-p 5^ja>«-« ob*a ^-y 


YAY 


OLii ilI _ 

<L-ojljL* O oULjJI j-+-tS* ^UJ <LM wl3j C^UUI 

oL-jj-iiJ ^uii jjjji aju ^ jj^ 1 j' ^A 1 * 

Jjj-Li yP iujil 4ja-^»L4-l yjj_wiJI jLa-^l jl y j*-fj-l' cS^J tTMV jU-jJI tiLljy 

a 

jLT lj| L«-p JjL-JJ 4-Jl?- <jjL>A-*"* y 4j? 'ill t l»lp £ • y jS i jj-« i —>y ^-IaJJI 

• f ^ OLJI i_-_wvajj i—>y$J Ol y^-C jl 4 L ^a~AI ( _yip 1y*ali yjyill Jlyo 

^jy-s-i ajU- ^ jlli jl ( 1 *\r i j \ A) Reddick & Stewart ^-yJ>\ 

y> a_i \ .^U Ljljl-jJI jl 4 ^Jl_JI oU Ldl y y >^il 1 . 1 .. >- J LJj-^pLaJI jjbljy» 

■ vl~»ij LJjv’UJI y ajj j]aJI a JLgj JlaijMl ySAj t^UJJI iyy- ^jjyU 

dJLi^Jl jy a_*JJJ-l £jLJI Jliiiil ( i ^ “l V ) Lister and Murant jl dJU-LS" 

■ &■->* O* 

y oLJI ^i\ JILljI jLg-k| y C .l. la a^AU jl y yj>\ 

( jl kiili *1>T ^yJLp 'XJi (J y-1 OIjLjL*-I C.japl JL-flj t^-LaJJI L-Jyy yj? 

*> 

■ L)^ “AA" a* p^A' ij* 

oLJJ «j>pj ^yc-A 1 y fji* JJ' 5 ij^-j AA jA-jj 

jjli ySAj y: A ' ‘-r'j-fr^ 'j aJ-1 y* lilli £—* 4_j>AjlA~» jjJj y y^i-il 

~jLi C - : • j y_)_rp *~L J t<L;jLS” <l*jo"V J-*j> ajjlAl ^ J> ^ 

* 

J^-jj ULj>-I ^<jj-jiJI ar,5 jJL^j>- AjL^s] ^yU^j OLJI y A^Ajj 
4l)_^-J 1—Al a: i lj 4,|a ; ~4^”^J~l «Lft Ol (_5"^ ^ 

4—P j—<* d-ii J-jj 4^Lv*ii! aLfl l ^y A® i ^ ^ j ^ I A j->uXj <Zj , \^JyJbyj£S\ ijt ^x_3^_ T 1 ! yA 

{.Uxill jyJI yJyi Jl J-4»_j li| d■>■ ’ ■:■ ' *■ jj£s Ua--I^J y ~±I ^Vl oLAI 

* 

l ;. ; - .~ ‘' 4 f ■ ,U; 0yJj-j-ail 4jTy jV 4_>^»^j i Bij l)_J^ 4 ^L>»iLII 4 j>»—J i/I j^p — 

— Jills' >>jAAl yy y yjyi Jl LT y jl £3jjA1 yj Ujy- jl 4_Ji- y 

-JVI JSU- 


o*—J^l (jJ} jt-5 ay-AI 4_>t——j* J a_«j A 3 -!' a -M-! AI 4. 

itf P 

jl A^J ^r.,Pa;' jLaJlII jU iJJiNU-I y« y JL5' tlLij lA-j — 4—^-—ijlyjl 



-CiLi-j-ll oLuj 

■ U - ’JLrf^* 44 'M (j—’" j ^-Wl 

:^|l oLj ^ i*ajj-U ^jjJi Jl jjji i*_£j ajLp] - Y 

3j-S”Jill ^Ja—_*L jM ol—-jjj—- a_il .5 JL.P ijL_f jl 3 j-j>-j jt /jj* 

(_5 JUI ( ^ r -_j__ r= —flJt jj j JLjJJ t 4JLjjJj <4a^L>«JJ 4 -—JLj ijUS jiji-j > _ ■ n ./i\\ • ‘■l-'t—iJL! 

0 

jJj jJb Jliij^l ^ . <Ltjjjj Lijt jjij il)t 5 jS" jli.1 ^Ja^Lj-l jj_P £jl?: .-I 

s-LJt ^laAjl ■»—>■ Xj j_JI Jb l yf- t ^ylj 5 ( Jj-J j ^-LaJLlI (_J>r- > " 

Jtf 

LjLva-* ^• . 1 ?j .'Cjt ■ ./jl lij Ijt^-fcj — u. ,^ajj cl»—JL j j—-w-- <_jLs<tj>-4 * • l ■> 0 

‘ -bj l—?^^3. ;U jt J-LfJ |j^“J ( C UJJI A.J- 4^3.^13j-i*Ly J J J ^L>- 

jr* s 4~k-* 4 °44* J^-'y <^4 <4 jr* (>4-^ Jl4 

•t/vA' 4 

C-Jjj jj juJI (3^4 s jr^ Oy. 4 -l^-j tj^a-Jkl ajL-^1 4^4~^ JA- 5 •^•ji 

jj 1> ja 3_;_»LJI LJj-^Lill obLj jt ( \ <\ Y A) Fajardo -l^-j j... >■ - ^Vt oLj 4jU<»| 
( jp 3 <1 . /all jj JLJ1 ( y* 4_Jlp <U_»_j 1 ~ ■ )nC-\ ^jLuJI LJj_^>LaJI jJLjl jjJ* 4jL^« OljLj 

Jj Jl—jl 4 jj JLJI <3i4® JL >J J>dj <•(£_, r-4ajL| Jj-Ijj. tij obL-JI 

, ^ ifl Ol*j ( J-J ipj-ajil <>j£-UJI 

- -^ A . ^ i LJj-^UJI ^iLIj 'J.jj -.J ^ 5jJUIj JUjoN! ot Nelson ^::: ^,1 

• (J - ^ ■ J 1 <—jLsdui-Nl J-J J^yip 

Lettuce ( _ r iLl ^3^4 V<^^4 Ol ( M ° °) Couch Jjrj lUJJLT 

0 

JLuj 4jL»^U oIjLjJI ^j-P AjL^a./g 4 J _di ijj 4 oiapl J-i mosaic virus 

. jjJlJI (J^Aj- JULljI juO j»J JL^j 1 *..../? 1 (_ydl ^h’LJI L»1 . 3j-iU^ ipljjil 

: l ^ruU jJiUI j>!1 LU^I - r 

544 ° ^-L-^yj or »jj. a sij (_4^ ^ jjLJ^-! <Jij—- , *^^ oi {j* j*44^ t4^ 

dJJj jl j—iJ oUa^-^il — ^4 jjj«j vL-->- t-CO^ 

-Y A £ 



diLijJI CiLuj j jjS 




L5 4 




Vda^JI y jjJu a7 y£ I ^JJI oIj'U ( jl-bf-j(l t l°£) Hagbory cjl y ^ 

t 

-L^-j l a ; ■ ; «Ls>jjAj (j-ljb {jf- *^L<xljl Jajtj j*J t J, L-J I J>Jio C~»j ^ 

* 

‘U-.'i j* J^>-j d. -tr*~ — _^«-Ui aJU- y ij^Jjlr^^ ^ j-* £* ' j ;lc- (J•,fl - >«-lll jcjliJI y li^Ci-l 
p-5 t^-siril k\j>~y y A-jLaII jjlJI aJU- y '/. VTjV (_^i J-^ 1 / JLa-^V' 

. t. .1 ./»ll ^x-j^jJI j^lailj J-;L. II Jjis aJL>-A -_i i J J^lb yLJ t la. ^7 


Iw«JJLP i_l^ 


4_j 


iS j—JwjJI aj^-VI ajU^I it ( ^ o ^ ) Crowley ^-.: .>1 

J-J Ajl_*s'yi y A_Jt_P A_;_x«j jt j«-P^il ca! ■»— h . h > ^jJI 

. JaJL* 1 J--3 obL-Ji C-^JL>- 


*. j^p ^Jlp C) 4*l~a-a d^U L-j ol J^tStuJl 0 JLfc 

la+.jalu- lil ^J j -^-AJ t—^Ls^J11 —ijl ^3 0J_>-Llll AjLsa^NI aJL>- S'" — ^yJL-Jji-1 jl 


‘ L* Jj-jili I ^';; * ^ jJ*U 1 ^ 

Tomato aspermy virus SjJlJI CL>y* ^JiP aJJL*I — > -1 

* # 

.(Inouye, 1962) jUjiU UJ-p-j jjJL-U Ij y (jl * <■!•j >• 1—!j_^liJI jJjljj^aj 

t 

Jjju-j c 5 JJl Pigeon pea sterility mosaic ^«jl ( 1 'H T ) Seth Liul ^3 JJlij 


t Pigeon pea J jjJL r i J J iUi jj tJJ JLJI J^jU- J Xzy Nj 4( JU-I 

^Jljll y «juj_p piyl ^ Citrus spiroplasma L*jbCjt oL iiXijSj 

■ Jj-ri ,Jj jJs L^JILljI ^.XP ^ |^Pjjl ^jip tAjUilll 

Aj^--_^ y3Jt->- (-t^C aJLILj«VI y* -Xj a_P jlU-Aj 

<* 

jjJUI ^wii Pea early browning ajL^II 5J_Jl Ji* oUji-JI Us^^ai- jjAJI 

AjI ./all L-j_jUt jJ-i-i .‘^ 7 j ta^-.^2 jriJ ^J_ 5 Vil j^lil ^ylj 0 j .<7 a 11 J-j-^j t a-Lit^i 

£~vajj i(Phatat and Summanwar, 1967.) Lj_jJL1I 



_ _■-«! i'i II ijLnujjjJ 

J ji jjU -j at aej-LJb Jy»^l LjjJJI liJLI jy yj^yj ijLvall aJ—J l jjJL 


a g U - j J__P 


Oybj Lj yaJI Jy ilbljy yj^Jj ^Lail Lj yaJI 


a^-jai o j .(Phatat, 1974) —II Jj-Lil y y jJw’i Jj-Lil ; . /a7 j t aJ—Jl 

Jl jji—J lib -Lf J Jj Jji— iJ~-Zj Lj j ^11 J J_s ^jJLj yjj-Jj AjLaAI Lj j .ja II J_jj Jj-L 


j^_iJI j-fjL* ij-b <!.. j- c Mung bean mosaic ajL-aII mung bean 

Jyiil y jj —«_ a ; AjI . /al l jyLj—Jl (Jj a SI jj-L L*l t (Phatat, 1974) 

j . .w ..~.l) l_J>j—J- i^fJLI -LS”j t A a. . i Jl jj.l .11 y^ p_»»_jLI y ^ m .s>\ j Aj^JL* yl Jj ■- SI 

y y>vJ-l y y—Jj Oy^J ydlj t j -y— L ~il y -ki-dl ilJjljyb yj j i ‘ ■’ ‘bb-jill 


y-jjjy^J Aj^y_JI ejDI jjj-j J^bj- Jji-iiJ (^JLII y^_JI i_—*a-* liljljy y'Jj-j-S —«-*~J 
jj jj .a* tiJUJL?" t oJL-)l yP pj*«J-l y y-Jj bJl*->«j* -a~ 1 jjJLJI L»t oljyJI y 

a ~ .1..II jj-LJI y ijLi-1 a_m- y£_S1 tiLljj-j y jj-hv AjL^all Cucurbitd pepo oLyjl 

ajI -jail yp A_^JLJI ( ^«jM jj-L yg-A«) A-yf yj • (Middleton, 1944 ) j_ajJLj>j A_ay^i>j 

dJbljy yjj—J JLyVI y Aj J_p y Ajt -U>-j dJJ-Lf ‘djyil ^j-Lp pLj jJJj ObS" 

■ ^LjVl ^yU Lfj'jJi y yJy ‘jj-Lil ^Ip 

y Lay » ./i\ (juJJj t(_y II jj-L jyl-P BYMV & CMV ol — -jy—_ij LLj>)i i I jSjaj — 
* 

yljC- A-&4-LJl ^ U^y3 ^]*a w < j c 4_>_. 


. (Troll, 1957) 4 -LaI>' 4JLli jjJL j 

^ LT-ijjJ^ Vt—i ((*-kL-*JaJI (J^' — 51 ) bL-aJI dijjy - 

.(Broadbent, 1965) jj—VI jjiil JL-bj ^Ukll 

AibL-Jlj yi-l i^Lljy yjy;-9 jj-L-JI Ajy*->- 0yy* ‘‘—ALjJy-^JlJI yiAJ — 

djLjVl A ,. , « j y yiAiJ jLj.JJI A_i_w-iw>- Jjju JbLi- ( JJjlJiI tyj j ■ all A_t^ijl-| 

Spergula Jl jj-L_j (Blattny & Osvald, 1957) / ^ • ^1 J-^jj oJj L/.T « 

^Laj L^ '. vlj [j->. L. Jl jjaJI yp f L kji— . ;~t cLj—*JI Ajd_i-I Li* jal l dwcfisis 
-Y A“L 



CtL»jJI CiUxi j 


. (Lister & Murant, 1963) olj-sUI ^ yp N jt t *>L±v> I^JL" 

: jjiJl £yp j£ Jli&l Jj» 1 jaJI : UjL*» 

yjj]fi yP jLLu'il b! c AjhLaII *^L i & I I *■».■ i^jj*' ^ Ll A-A-——isJl yA ^L& 

: La l*JU ij i tiijjJ-1 jjJb j~c- jjjJ! 

. 0^' (_5^ a L.. ? 'i jl AiJLf-lj ^j^-jiJI JLaJ — ^ 

ajJLJI £JJC j ' * A -Ll ^ a P .- j IJLftj t CjUa~/»Ll~! e^_L_> ji C—~£ <j“Jj ; e H — Y 

• LLail 

aJLft -X_aJj t ol jn ■ *14-1 ip^p a_»tA-P 4_*Li| ^JLp yjj • a II 5jJL_ib» ^JUp — 

jjJlJI Jjlp i4_>w»LJI j^£- jj J_Jlj Aj^jJI ^ oL^jj-j-aJI 

. Lg-bLlo I_jajJj 4j*«^i>LJI 

jl 4jL*a^U LjLL i__. .A.. ; LI S a^ . « .d II 4J»>- ill LLvsj ^lp 5 jJuL ^ JLp — i 

• yi i3^ jl a^S"*-Lll balja^Ll-l AjL?| Ip ^■^^jlII aj■ L L ^-Lp 

* 

JULxjNl ^j.ja: .-.j N 4—jLp^SI ^jJ-l ^jIp 0_^-J ^^iJI oL^jj-jsJI 0l Lijl 0>ri I3-*J 

*m_yL- j ■- a j klJLiij — ^ i/I obLJIj £jy^~\ Cj^r! (_s^bfj Jl -1*3^1 •Xj’ry ^ <b—; •>• i jjJlJI J^L- 

* 

JVI JJ-P (_yl-P ®j^L 0j-^-3 ,*£-11 { OL. aII (_jJLp Ij_wsL5 0_^J jj JL.JL jLi^jNl Ot 

• WJ^I 


: Crowley (1957) ^jl ^ |JLli Ljj 
: jjJbj tjjJLJl JVL- Lj-JLiijl OLaj^iJI ^ pLjt f -L-j3 

. lgJL5l_jP Jj^aj ^iJI oL-j^-iil — \ 

. jLj if I (_5*^ L.j v- - a.^ — \ 

* 

. Ijj jJjLJI oLJI ^ Ljl . L:i i j^sJI oL-jj-jiil — V 


(ysj t jjj-JI 5 jJl£' J-al^aJI Bennett (1969) x&J j 

Y AY- 





<-> v— jjJLJI ^ l ^_j_*- jll oUa-JLil i>L ( y\r .) Duggar ^yJl UJ' JL^-I *)Ua 


•il y> jt oLlJjj-JI <*p\>- ^Ijjt Jj-^-j * Jli* jj JLJ1 J^A>- Jli.:iV' ^^Lp yyj 

• jj*M &J° cf TMV JLtLil U j SjiJI ^ 

3 ^=rj t— ■ • • - i jt ( ^ ^*t y ) Caldwell jjal jJLIj 

4j| ; iJI i_j-P^l .A~\ <L»j}UI iS_JL*JI iiLUJI Oli 4jj_jJL-_sJI iljil aJLJL5 L y*S 

oj c 3 I jJJ o ij-y^ <Ly»LJI i(jjy.A\ ^L»m.jV1 aJL^p <.LjI 

^ ^LlJLj ‘-^ a -^ f : ■ “ - ■! llc-j“' <>* uA^ 1 J^LA 1 LS* ‘ u ^ i 
SjJLiJI iJI J?LU ^jlp Jli^« J-iaM Ujj tijLjjJI ^ l a . ii j yl^oJI ( _ J -j^ r —-aJl 

LJj_^UJ1 ^ t V) fU Zaumeyer & Harter jliLdl aj-f i L. ya 

^ :«[ 11 j^iall ^3 Udj-^LaJI ^ j * 3 j 4 J ‘ * ** ' ■ > - £ L~J^_*<aLajl 

oJil ijjjM jj.1.11 ( -jj> ailjjjj YA-L3 4 JSJUj- jj JLJi 4(_j--i- s > J d^ 

•J^V 

(jojLl t — -^ j ,_jjL-Jj—s^Lill liJLljj—* ijl (1 ^° °) Cheo iiJ-ia_s” 

j J^ 1 aj jl (_g j~ .. I ^j^^-all y la . g; !. » : . i 4jjcA-l i^_}ij 4 j;» ,■■■ al l 

Olj^LJti . jjjJjJ-1 4 _$jLo—^J1 i_ ~~5”^-dl j- 2-2 -a-Zj kiJlJij 4jjj-Jl i—jLaj>- JLlP j a ,/a.il ^JJ 

4 /.A * ■— o A > t ~ • ,1a p 1 *4_>«-s^l-J1 a^Ul 

* 

a. ^*T o-Lsj-j <tJL5 JlS^ <_$a^LJI olj^Lil L^l*j 

A »| ri? 1 A^x-^LJl ^-*j O li > cJLw>*Jki 0^1 *-l \ A \l * * 1 i ^I^Ll O y i rt^ * 

. A_>t_^ljJ^ Jj -LJI £jA 

: CjUa^LH fis, - T 

jf 2^-1 4l£ i 4~l OUa^ULl ^jlp ^ Jj ; » 1 1 j-i«Lil ^jLJI 


YAA 



ClLljJI Cl Lai J j-l£ 


. oVU-1 {ja jAp ^ liJLJj ju>-j — 


t^lSlil jv-tP Tobacco ringspot virus jU- a!1 ^ LlLL! ^j_JI c~«j 

“C^jL iwH 5JL>- .illc® . 11 (jJ-p ij*jj ; fl " V ( j^Jj tjjA-J! Jj ., ,3 > »-i JJLaj j 

c— ->j d.A >- - ^pi-l ^ - Lettuce mosaic virus <jj oa^j 

£-UJJI a) aJi g"j Vl iAjA^aj ^ ip oJLp 4^-j^ 1Ju& 

TO- ^j^-JL! AUaS" — 1 ( .a a i 4 ^-jCJLj ^jIcj V .11 JlicjVl — Ia>- 4.LIL ' 

‘oLAj jJ\j jT-UJUl ic j-j- ^jip Ca-j?_j j-iL-* ^UiaJI l? Lp mato aspermy virus 

£CCj t4_ijjJil aJsu-aLLIj a^JLlI 4^.._»L>JJ (JjLuJI fL~ijVl OLi-4—p ^jj-ACj A- : •>- 

i—jj— j- jjA* 4 _JLp <l o-L>-jj . (Caldwell, 1952) 4 .,.aj^11 oLiLcJ! ^ jjJLJI ^ 

Barley ^ a .* A 11 -&-! i ^ sjLa^ acp j - * Ail ^ 4. ft . ; _L«JI ^LaiJi 

* 

^iJI ^ i~*iM jjJUI ^ T ) Inouye jl^jj t stripe mosaic virus 

^ j-j-j-S" t */ o * — t * t obLJl Ji *,^11 

. <jl ./3 U Jj JlJI 4_4-w*J 

j-aj */ 2 W (JL s . tj NI oi ( \ ) Couch ^ jZj\ 

jVl jl Chestnut Early Giant ^ l _ r J~l 

Jy-* VI ^jIp jL*j t • o I L LLv^^U 4 ^j t _-cJ l $ -ij-^*- 1 -. O_^C ^jJLaU 

• tlr® ^ ^ 4^LJi jj j-J! qj£ 4j jjllil 

: LLp^iU oLk—aLLI i-JLli - Y 


jLjfl j i ^ l 3 . ’ aj^Lp L^J ^j-dl 4_ = _>w^ r - L -Aj _>- t ,i..Ail iAiLaIjASI o| 

Aj Xs- .a !jj L^jlaaI jj f JL LLsfi-Ll obLcJI Aj AjJ ^ajj-aalJ! 4—JLi- 

<9 

^ LjLg-5^ Li , 4iU obLcil 4jfLJI oi)g. aU-I o! Lr* '* L - 5! ‘ y 3 • fLLL*JI 

* 

frUJ! 4 jLp)/ 1 ^jAi Ljjj^ jt a^ jL^sJj IaJIjJ oUa_AU“l <ajIAa ^yjl iSj *-» LLAaVl 

JJj ) Medina & Grogan AiJj t L5Ljt5Lil LUJ-I LL^p 

£a_£L Ac*j t ^jAj^-A-aJlj LLsia^-i 4 « .. 4Ajjll <iaA-*U-l boVl—LI ^yi * ; ^ <j1 ^JLp 

TA5- 


r 5 




L^u; 


•. CiUjJI CiLuij 

iSj ->-1 iklwl -XJL^» o>jLill ^Lc- l ■». $ i <. LJj-v»LiJI ^ 


♦ jjA-JI (J^L>- JULJ h_ 

£~c ji ( J-1-Ij iiS-juj tOL^j^jLil .k. ; ... i. ) j_;_>tj LgJ iJl-/lJia- = ->»L^i-l j! ^ p-P-yJI ^yle-j 

* 1 1 J(^ijl L< jp 3^-^-3 Jjjk Jt j r .i^fl 

j! AjLibJI olki-*L>«iJ _aJt <\i .<1 jj <-» «.; • :.«jll aj»« _-JVI jj-t- ^ Tt^j 

14 .. a.■>■» jJ^I Aa>_^j i 1 ! jji Oj£*j Okujj^Ail ^yuuj 1 ^ 

fllj! A_JL*_iJt JLfl_S >_-....i ij j£~i liUSj t4_>.j>,. ; .^.'ilj-JI Ij^iM ^j ^j t s.-. oJ (jl t_3 ; i XjC V 

(jLa " £jj:_ Lfjj <1x1 (j-* a j-L pLaJI -X -L-aJI IJLaj (A_jJ^JJ » H a_Jl<i—p 


. SjkJL 


L_Jjys ^Jb-Lj 4 j%—_=—-jil jjk j-rH^L" aJslJjj (j-jj—iJI Jj-p O' 4 f VI 4_Jk- ^Lk 

till j-y viJL5i j*-kjj (»_._^_J! j-ajJl s-LjI j^*JI ^LlUI <_j 

• ,WII ajWjJ ^ ( a-* ilj cS -k -k*-jj 

: (jjjj-iltj SjU<s^I aj lij - i 

* 

«L>-jJ 4_ljjllj 5 jS ~111 oUa-w^Li-l AjL ij ^iLvb'VU 

j- 4 ls^ LSyt-*- c5jjL^-t i^Yi AJjj^J f.Lj! ijjJjj-l AjL >j 


. LijL^»- oLkl ajL^sI A^>»-ij 


1 J_«j (jvx-^-1 OLs t aj j_*JlI j —jS ' ^-LaJL!I a_j_>- ^ a .j>t j_Jl jL^Ij £xijt^* Ju-c- 

L“>UUj ijyJ-! oh ■*-!-■ ’ Ljr y cy a^-j ^ 

^ 6 ^ 

./a: fjjjb l j£' jji-f- Ij^li 1 ^i-.-flk L—jj 0>*4^ j j tijjljil 

A aja: U a_*jI_IjiJI i)^11 < jA> L^aJL^I ja :.—j 0H^"^ k^-_) Jutlj 4^V! lIjLJ { j^ a_JI JLiil 

aJIJ-I flj-fe tAjLsijI kjJL»- Oji A_jjl-L*JI iljil l yji Ajj_1^I 

. Akl Jjcli i!jil ^ ^-jkl jJA 0ja 4“^ jt Jor 


<_gJ_ yjLJL^J I S.LJI jMi- ( _jJLp jJU jl LS Jk aJJl» O^U- (ji JJi wLarjJ 



oUjJI CtLuij^LS_ 

jjjLill eJi_ft aj 1 4_>»~i jfl -a ^ ^ ^ o a ) Kassanis j i ^ J\ ajL 

tJj ■ a! 1 ' jj-f U-si 4 -JLp o»jLa_< LJj-vi’Liil CjLj jjjia*- j-j^l jI-Lj>- Jbb>- j~^~^ 

a 

Southern ^jJ-l LJ^LDI -U-j ( ^ ® ^ ) Crowley jJUl! U.J j 

^ . jt v 0 -»j j Cj^-aj^S! ^ fLi t -l*j LJj-^UJI bean mosaic virus 

li| tjj-CJI J6bi- JJL^j t(_;j ^yS^jlj^il Jajajij! ^j^-i (_5^ ^JJ . fb! 

J_>-j L_S" — jj-LJI ^^ jj)a -it ^ aoUjl ^ (_SjX*J1 C~j -t->- 

^y>oJ1 a^.«»./?ll 5_^V1 ijU?l ji -t—aj ^ j^-bll (_yU ( ^ o^) Crowley 

ijLv’i -up t ij.i , J \j 4-jJLp ■<.■-: r -«--,tJ l i i_jb_wpi «j ^ 

I JJ obLJI 

jl-U-l Jbbi- 4_S”_ybl ijJs oUj ^ ,,. . al l j g io j 3jjU <JjVL>- <0t (_S^-J 

( J- J aj <U_* jbb^j^_JI Jbbi- 4-S” jj>- <_Z—bj U ‘LSj-bU 

. V J^iii ^>11^ ^ Sjjbii 

: jjJlJI (Jb^ - (Jbbil Jjjta 

: jS’Jj t jjiJl JSa- ^jj-jiJI JUijl Jajl« ^^JLc jJjj (J JI J^IjaJI ^ JjJLp iJUa 

: 3jLa11 jjJLJI «L—J j^jie 4^blyJl 4 jLp| Jbtwa — ^ 

Ay^S j Jj-mS-sM (_JjJLP ib»_y« (jy L» OjLj 4J^>Lp jj <Lysijj .all ^yal^VI JC/-LP 

( ^ o ^ ) Athow & Bancroft ^ JS" jl^-j JJii . ( _ r -j_ / -Jdl Jij j ( ijUai! J3 JlJI 

<iia>-bb» C-»jj J(_yi ^iJLi-l ^ a . 7I I JLiijl <U—J (jyU ii^Ap 

^ ply s>yAl ajL^VI jl 4 JiJ-1 ^ oUL-JI J* 2-JjVI ^1 Ij_pVI 

a^j~Ldl ijLvS’Vl (J *v^L>y 4 jj-LJI Jbbi- ( _ r -j__ rS _aJ) J_aJ ^ 4 -JLp AjjJL* A '> 

a j*Aj . t>^ : >> 4j^jL« ^ -J ^JaAj 5 a.i>- ^ 4jI_^_i ^4 jl pU-j I 

(Crowley ^jJs U aj-LJb ^Ja: It J (_Jj J_*JI C^-Sjj j-»~p j— jLj (j-P 

. & Francki, 1968) 



-CaLioJI CaLui jj-iA 

L.-llp t-kSi UjjJu J}U- BCMV d)1 (Y ^ V” * ) Fajardo jj 

dJJwLS^j , 4_1_ >-j* • ■ 'j -* f Vl oljLkl 

julp AjJ ^VI oLJI j -*> p ilj LkS* c Lj^JL31 jj Jo J'5 | L>- aJULoI J ^jJL 

. jj JLJI JSY>- ^jjk-il jJ-kij *}/ c J-W jt ^bl a ^ ... Y -«J i_$j -Odl 

: (5^1 jkl ) jjJUl JliLiVI 4 .,. i */ w J' J«»ljidl j«jb - Y 

^UJjjJLJI J}U- JULoVl k_j jt JUI 1 jl» J c-o-s-t oLJjjdt c^>j1 

* 

■ j■ ^*- jj JlJI «Jla ^bj| 1 $:^ ^dl { 4 ..f..Sl ( J>!jjdb 

Jj_^Ldl jjJl. Ji> o'jj-s-» JLko! 5-—^ Of ( Y <Y o Y) Crowley (JLidl ju ~jj 

isjljJ-l oWjJ {j* CjH j~-~ A tijLvail oIjLjJI JLiP ’/.To — jk .& L» £-j! 

4Jl>- u» j ajdJd jLiij! dOJlaij tu. ; j'*Y o — *1 Y C—£■ I^'.yJi 2JU- 

. /.Y o — Y *Y jjd-JI (JLLlj'yi 4 . ; ■ Mkj LL-jlS* iC —<pf jJ * 1 A (_ 5 ^ I : » • > 

J 1- g—r . j'i ^J_p ejijk-l 4_^-j^ ^Jlp *ol—*dj^ * i ^ Y ^ *1 * ) Ojj->*ij Singh ^L5 L^S - 

tj-; « . ti l oL-soi jj-i^ Cj^ tBSMV^jj<_iJl ^ ^^j\jji\ kj ja k iil (_/jj-*i 

^jj^-Li] (JULlJI T ^ji obLkl 4-_o_ij JLiP 4jt IjJ^-jj 

C 3 1 . t /.Y* 4 j ^ 4 . ,, f? (J^->“ 

4_;—*JLj ^3LLy<5l 4 _«jjVI Jjk jjfl jLkjl ik J—»- ^Y • ObL-JI 

,ju L> jjd-Jl oij^> {j* JCLjoI ui> t^Y 1 1 a^pj t /.YY— ^ 

. YA-Y 

: jjiJI JV> L-J ^jJLc- ^1 _^l 5 jJi ^ib - Y* 

^1 aJLw^j L. ^ ■ i j < S I d 1 J IjULil 4 * ■» i d)t .l3i * ft 

(j-*^ !>■ j^jr^ ^1 ‘—-^J !r^~^y 

ci^b jjj* 4-^UJI Olja—«l>JLi df akjj 


.41a VIj 4_-ljJJI 



CiI i t II _ 

: SjJLJb Jjull i-jil^LJl j jjjJi. J1 ^-ib - t 

J jt aj^j JLai 

I oLjLj 4JL>- t / ^ • * ^1} J-vaj JjU-AJ1 ^ ^yi-LA-l 

•’/•'' * -f (jr^i cr -^ 1 ( _r'Ja^ bU*ii 

-Lis (a^ljJI jj JlJI jJj 4^*~j i j 1 : > j dJ-la.^ 

{J JA1~\ ( *jLuJI ^ c \K 9 jl Grogan & Schnathorst, 1955 dliUJI jl>-j 
R aris Is- ( _ r jU j^Jb J^U- fy L —^ J^j Tobacco ringspot virus dU-aJI ^ 
>ji:.^ll jjJL. ^ M 4 -^jL; . iil ^ "Calico" AJyA-JI l A :. ; 4 land cos 

. A^JL) 

:jjJLJl jUuj*j[5 3 ... i JjIaJI (jLu^lj _jj( cj*>Li*-5 ^ib — o 

%\y jj-b JbLi- a ~.:_ i 'i/j toLjJI ^y> jj-b <JjA->- ^ 3* : > ai ^j^jjJI jl a^-j aJLs 
j^JsLoJail jj-b TMV jU-aJI ijJLIjjj* ( Jj3ji4j ; Jld* 44 oLj j&- 1 

. jj-i j-Jjji j_j-b Vj t jL>-aJlj JjJuJlj 

t"/. ^ jb-^ jj-b J5G- CMV jLaLI dbljj-* u*3j^ ^3 ' • ’ ~ 1 dba-S” 

dldjj-* oG d-ba_S” 4 dJ-ij 4_«.. —; J'i JJLj jG_sM jjdj (_y® 

•'/. V* > j V (_yij j-iv» L« yi3 4 ,. - -' -. 1 oLp jjJt 4 jlLl*M jj-b ^a : ;) 

jj-i-; '/.X ^ t a . ... J -ft- i .;.i SMV Lj—s<aJI Jj-* dbtjj_• jl a_>-jj 

. a~J6 Atriplex ( _ r ^- ^ ^Mlyt o jjJo jMi- Ji^a V U.;..... 4 Atriplex pacifica 

L^S” 44 .- i 1 JjIjJJ 4_kjUJ1 43Llvs SjwbJb (jLiijVl 4 . dJiad* 

t Cheshnut Early Giant c-a:-.all jjJu j!>U- V ts 151 dJLIj^ 

. (_pdb j^* l$j*~ ^ *-JsljLvs -II Jj-b 4j*^Aj-/.A—\ j^J L* 4-ili4»*_» 4_- ■ -. • 1 1 ■ » .. ! .■ ; 

: jjJLJI Ja...."J : L*U 

^ jL». ;^ I 4JL*JI 5jljJ-l oL>-jj .^ 'i aJ SjloL>-jaJ 4_; _jlJG — \ 

x^r- 


^ yj ^ ‘ a II ^glp jytj 4_JX»dl 8jly*U OjSvJ N Uly? ySLlj (jjJLJI 

J-*-^ f" 1 ^ Xr* pA^' LS^ dXjljy yjj-jj XjjliJI dJ-jljj^ yjj—i iiLs- 

yp 4_5 Lp 3jl^_>- 4_^-j.i JL»_hjl^.I jl Nj (s .« a > Ij V1 yjL«jl 8j1y>*JJ yyj^ydl yjJja 

i jjJlJI y* ils\-~*jj. t 11 aJLft jL*..; ».! <'-!■-» y>- jJjjLJI jjLV-U 4_ajjil 4 _>-j.aJI 

SjLM jjJlJI ^ XJLaJI Sjlyl-I oL^-jAJ iyjUL* j x51 dj^j ol~-jyL!l d)t -x»-j <J1.....•>- 
. yjjj-JI y» JIp jx»«aj <_M-* ^ dXJi S-T" i>J^S> *t*J K—-oXVI ^ L$jlp 

dl^-j.5 *,.*Ij uJJij tsjjJ! y>» yj^-yJI o oJJo -i_aJj 

0 * 

. L—>-j i j: .^ai ol jIa J Ip jj JJlp 5jly- 


JJ Ju-Jl ^J S' *Xj»-jJ ^yjl 4-s^L>- *ljl—"J^yji 4 jjLa-*^JI (J^lajl «*lj — X 

J_^-j il)L5-.Xll iJLIjj-* yj^-»J XJLa- (_j* L*-T y* 4-yyJI ylaLJJ jl 

' $ :1 A».c ^LJaJI jjJb y yjyd! IJl* j£s_ *j's ( ^ ) Taylor et al 

SjLvai-l jl ■ •> .11 y* jj-bJI £-1 j-> * :. .«b jt i( t Ijj T y ) pi A —'j-i pjOJ--4 7 <5^yib 


ddwb jl ) ilXjjjI5~Jj.il ■ $ H y«J- J-!b« ■A_a_q_^l yLo^-V! ^lb_i»_l^pLj 

. XjLyiaj jLojJI y« jjJLJI 


<Jbl—-j^-jjl yt*j i_JlpL1ij |_jXp X ^ « ^-btj LgJ oli...: ; Cj t . ..Jl ot~5y tl)f -b^-j J_l!j — 

L^jl yj*j tfljXJI Jj-L oL5"jXl oXa y« 4 _k_oJ y* 4.. .- ’i O-Xj *-j t4_ylyjl 

0 

. jL«jJIj jjJlJI ^ oL-ij^yJ( yi* j jLisijl X^jlL« Ijjj i_~*Xj 


yu 4-Ajt 4 <» 4 j j^...X- 1 <Jbbl .^?XI 1 t4_|jL<_jiJsJI jljil jflAJ _ - J b_9j — 

yjl Jj-aJ-l yj 4 _jjU- 5L!1 ^Ijil yj ^ —" jl t jLjXl jJ-X; ^ X»5 i djU-j^yJI 

. 2-thiouracil iXJX^j 8-azaguanine : jljil 0 Jla yj t( j jUJI 


Middleton & Bohn j^-j j-LU ijjXJI yyi XjLu yj^ydi iXJX5~ - r 
i-—j yuL^ muskmelon mosaic vrius jjjlJJI 5l;ljj-* yjj-5 ji () <\ °T) 

T S^X 4jyX) jjXJI y ~/.o ^i^-jljaJI jjXJI ,/ JJ*X-^ yP 4jLijLjl 

jLi^l J.._) ^ u>!> l iXi-l a^jjN o? ( ^ ^ t £ ) Middleton -u*-j 1XJI5 - ol \y~* 


CiUaJI CiLui __ 

V -Xjoj c' g i« ^ 5 t J_aj 4_*>j-^Jl jj -L ^ iHj jy 


jjjJs y^-11 ^ ^ylLL! jj_ / $L_J| JLLxjI S-—J jt ( \ “U£) Fulton J^-jj 

5jlj_>- ^jIp if ^*-;j^^ C a • ■ * 1 ' i_s^ /.v • — 1 « L y ^.ijLi cJLk jj-LJI 

* * o 

^ ^Lli IJuii 5JU-I ei-ft ^ JOj-jj *;.JI Js /o ^y JjV C~kjL>Ol Lg-$Jj tfY 

• JJ*M '*-Ly~*- 

Nelson -l^-j '_■_•*■ (jj-LJI <y i_£y-l eo>Ly<y-* -kLio ^yip yyi ^ ^ o_s»-j 

<y (j-il-*-)' U_^Uil liJjljy <_s^ jjj-JI tJ<yk if •«» * > jLs-ij^l 4_^r ( ^YY ) 

. d j\ y^M Y a-i-L 4Jy-l jj-LJlj 4j>-jUkl bJ_y>liJI jj JLj 

t l g ■- a i Sj-LJI 1' if* SjJLJI (_fyL>w= <*^15" oLwnljj y£ ^Jj 

. yj_^--iJ1 jy-y ylu ejkJI ij_jy 01 ,_y j ilb-* jyyV 

t O^L»LaII tlyj |*-sj t jji-JI yj^k JiiO l5 iJI JL—ijj—iJl ^£1y ill 5-»jLilj 

. ki-U j i^^ jJ-SJ-l ^yi 4jL,<ail oULJI y« ^yli^JI — ^ 

• ls* yyyJI y yU- jjIj ^L0| - Y 

y^-C yk i4-*j!jjJI i_MJ-*-^ 4 k-k y jj-i-JI tjij^° if jLa- ^j Ml a^»jLil» y^_C liXl-OS* — Y 

obLj y jjJlJ! yp oL-wjj—.ii! ,al»»,.: »*l jl JJLLk ‘L*jyi\ ^al y ^ l ^ •--« a.al j: ^Ml 

4-»jU_* ^yj a jJLaJI ^ . ; la P a-L* ,JO->* ^yi Oj^j C-.... > - J 

: j* j j~b \J iLal^-l jjJL-JI (3jJ?: btwU 

je*ji\- Y 

Soybean mosaic Lj .,^11 Jy jj-jo ajL¥s>| ^yj Lo-S” i ys a . > ajL^VI 5JL?- 


__oLuJI 

jt ^jflj l j^i o jJLj aj_jJL« Js^J aj- ^ <olla7 jJ virus 

AjL^sVI ^»lV i_JLi.il ^j . jt ^y>~ ^ Sj Ji-^JIj Ja-^-j ij _Jl 4.i.,ia:,< 

. 4_o_jL^JI jJlJ ajI.^jU jjJlJI Lf $jjJLJI ^JL^- <u_>j^~LSI 


: jjiJI i^ljj - r 

l*J tjjJ—JI ^ja -j ( ^Lp L)j * j ■ >-lSI <JjUL$JI o y: jjJ—Jl ^ ■«.. » . ~ 

t^^iaJL; jj JLJI £_/>jj jvj £-;-i’jj tijj Lgj cS/4 tiLJal ^ V^J j- 5 !" i_j* jj j-JI 

uf» ls* <>.y u* jj-M p- 5 toLjVl ^ ( _ s ^>- oWL^I 

i * . 

J*> jj^Vi Jij ^ L_f-* 1jji 4 _ ? =Ji ioJj>«^ ol>-* ^ _jt 

<l)i ^ Jjljj jj-fbj oLjVl aU-j^ jji-JI 

AjL^/I Aj-bi (j-^t ^yiLJLj lOl^-j (1)} 'U—■ ‘J j-b a " •LL^sVl ( _ ? Jj-£-I ' l j j fc’ * 

: *-»«j j Jud I iijjJaJl — V 

<J-L£ yjj - • a ^ <A—Oi d™->- t4_;—»j j .a l l ^yalj-* 2/L ijL/a^/l illj- o ^Aj 

J*aj jf-J ti—^bJ.1 il.,-.tll J^ <u-j»JI c~JJ tiJLij ^^Ipj t4j»w»-jVlj aJL>-b 
* 

. Uj j~ li*Jj 4___*U1 ■" « : - /jII . q-j c jl AjjJj oLf-UaJ 1 ^ .8 

: jJ j^.i., i.,ll iiLjiaJI — t 

• J* jLii-V J,j-* i^J 





CiUjJI CiLlu 


. OULJI Joju jj JLi ^ JjiiJ jjJI OLj jJA\ alia! : ( \ - A ) Jj 


JiJJ 4 j j*il 4„.,-.JI 

J^\ JjIaJI oLJI 



iS 




(Alfalfa mosaic virus) 

i°-Y 


y; W ■«■»» i 1 ^ 

(Barley mosaic virus) 


jli 

Jaiuil kiLl j_^Ll ^ 

®A 


(Barley stripe mosaic virus) 

O ♦ 


JjIaJI LJj^LaJI — £ 

rv 

Vigna sesqupedalis 

(Bean common mosaic virus) 


<A* 

cr J~\ dXAjy* 'j'JjJ - o 

T,r 

Senecio vulgaris 

(lettuce mosaic virus) 

ls* cjl_^ <_rx-A - ' 

)..-r* 

Jl J^iJI 

t yb_ r -il 

(Peanut marginal chlorosis virus) 

Y 

Ji J^iJ! 

(Peanut mottle virus) 

\ \-y 

^UUJI 

^■Jglila .H ^3 aJj^\ JUj^jU — A 

'I • .-AV 


(Potato spindle tuber viroid) 

1A— 

Li j^ai 1 J ji 

Jy dJJj y ^ 

('A-^) 

Ij^I Jy 

(Soybean mosaic virus) 

Y .-Ij’l 

f LvJjl 

dJjljy — ) • 

YjY 


(Squash mosaic virus) 

‘'j 0 

£*M 


YY 

JiliJI 

dU-Ujl dju)jy< ^ 

Y 


(Tomato mosaic virus) 

Y • 

^Jjjl 

Vitis spp. 


Senecis cruentus 

I^LjaJI <J>! j-M cfJ-X* ~ ^ ^ 

(Tomato spotted wilt virus) 

*jUI» 

jLjU 

jLiM dJA jy. ^jjJ - ) V 

V 

jULI 

Cucumber mosaic virus 

A-t 

l^-ULjtaJt 

L^DI 



A-t 








-ctLijJI <^»Lu4j 

Soil transmission : b^ 


oL-_dl 1 ^ OJ iS^ 4 ijj-iJI JSti- 4-w. ( ^uij 

4 4_;L*tf>| (_jjjis ( jP y->-l ^Jjlj LgJ i-jjjtj'il L j?\a JLa . OjjJI w U O-*- 

6»1La uAa^p*- 1 ^9 4-3 ^a^I j^ v - a iL > fl 11 4-P^-Ajil e*XA ^ytp 

# * 

^ylf- ot-JI 4 jL^>] ■ Li>.^«. , i t4jyjJI ^Ja-^ C^-A LjJtj-la IjL*-..''I j A . ~' . 7 B ; L$jL 4-P 

ol _-jy-jjJI jLi^ijlj jULOl 0j i 8 j^JLJl oLJl <L^wjlj t_jl_sdi.l oLJI 4_>«_>-j1 

jt Jiji» 0^ J\ ^y- J j “kr 11 (_?* u-JLw^ 1 thj* u* 

lb^JaiJI ( Ji» AiJjJI oUUnJI i y*-> 4ja~-l y> oL-JI 4 j>—JI ^yJj ^jjL^j jl (J-^-^v! (1)1 
. jjJLj-l (w—^oj ^JJ y! ^yuu jji* L yajuj tljjj L«^jJ l jji* 

Beijerinck 4 j fli L» y by}\ jjJ? j* ju»! Jliiil ^yU JJa Jjt OlTj 

0t>o oLj J y~ {j* Sij^-L« ijy Oijo oLjl—j £jj L»-Lp t \ A ^ A 'U-»- 

4^- Smith (-Jjtif (^Jj c~iji>»i (TMV) Oia>-jJI y-j 

aj^jJI ^ Tobacco necrosis virus oL^jlJI j Ol ^ylp- \ “\rv 

<j!—il J? *]M 11 JLa .N.glutionsa OU-jJI oL jj-U- iijiil 

* * * 

Lc»ji_« 1- C '_y (1)^ _ t-> 1—j-L>-j , <j j-zi\ £tja—< (3j-* oLcJI 

4j_- Mckinney jl^-j jl ij . ojJLil i^JI J*>U- ^ ^Jjl (_-^aJ Ot If^c iil 
iiL^yi 4iiji> 4 j^ta a il L-*-Jclp j- ^ ja) —aJl (iJLjljj—* Ot ^ ^ VV 

L^UJUv 4 4 jjJL< *->jZ-> i LfijjJu JL 4,a -jilii 4jyJlj 4jjiil 4l^L*^ 

» 

^ al . at il 4_jjjJI ^yi ijl .t :'il j-l-S"! u*Jjr? (1)1 J -*J ■ (-jLhaII ? t . a 6 11 oLj ^ (jljjtj 
^ ^ jiS] iayJI ^4-^Uil ^Vl ^ (1)1 -tij iiiyj-l 


a . . 1 .j cij^iil JSU- Lo*j 1 Bigvein virus ^-jLl ^ J ijj-*JI ^LLi;l ^ 

(9 

aj^iJI 5JLJLiJI 0 yjJI ^ I__,Ll~jjl 4j| (i~^- ‘^-1jJ iAs- J* jvaj 5JI iJL I jy> ^ jy ~J 


Y *\A 




C4JL Ut {jA 5 jJk L3 i-OJ t OjJlSI 4j jij Sibj £A 03^>-J 3 I 3 JJJ 

. AJjZS\ {4-yO-AjJ AjUpNI 

tlr 4 j-^ 1 lT^ *0^ \if j ~~-*3 J-*“* cSy^J 

dr^J * LftjtJujLjlj L^JLojljI <j^1? Oj-^-ILS" ^jp \at j^>-^j 4jl Nl tLY * 

1-ijb cO/JI ( j-P ^iJI <Jl^L^Jy-_flJl 4_P^o_^l 0-ijb ^jA l)j^-J (1)1 

^JjLJLLj Jj LAjLi^JLjlj L^JLLljI JJp LJfjM ^lll oL^jj_-_flJI jiuu jt ^Jj <LiLv?^lb 

If 

. 4j^lll ^rj-J .* <Z~~£- jLiljNl OJJI—jj <-£ -^->*} cL^zj! 

: cs 3 *^' u* jLiij'llt_> jLflii'ih ocyarf^ 

: bjjU-.Jl 5Ja— i\jj Jl&j^ll — S 


y cA-S-y±-??-*~S Ji-J-I tj* obl—Jl f- j -4 Jaj 4_-—^yslj-*VI ,_^a-*-; bi 

bjj Lv . y ^Jb kS y^~ (j^"b »i-® Ol Jjj cJJLbl HjJuLa l yS" L*i ^ ijL^lt obLyJI 

. ^ 1 i 11 1 jl—I^JLlI J b^J b_-jJI 9 JLft 4_5^A_P -L* <Lj^A.1. O^xJLj b 

Ot <^SLc Grapevine fan leaf oi oL-J! ^ \\e>h ^ Hewitt et al j±>J: jJj 

bj t Jj-Ij e-ie-j ,^3 £jj_y t j*-JL- oLj ^jiL *_>lwi-« c- oL-S y J-2-aij 

oLJI ^Jj ^^11 JjLlj; M ( ^Jj .Xiphinema index <j yyJ-\ byL-JI ijyJI ^1 

l—jj • I Jjji- * - ; • jl 9JLft iiLv?| Oji S-L« (_$1 4. j> ..L.,-.JIj SjUaU oUUJI l!-S "y Ijl L ^ • l...». i l 

0 * 

. (O^AibS" b^j i a •: i l 1 y* species Y • W^b- 

Joju jUsjl J'il! ^ 9 - cJ Jaii OU*j^uv OUijj—iJI jjj 

: (ijjji") 4 jjL~i1I ^jsj . bijjU-yJl ih*i\jj 


Nepoviruses: Ring spot viruses (RSV): ^2~JI oUj^-i Is-y**** - S 

Xiphinema aj b aLajJj (GFV) 

^ b y\ - . • . i l iiiijj i CrRSV JJjj aj! .: H index 


-CiLuJI CiLu j jJlA 

b- lLlj j t (TRSV) ^lUdl J> L? ibU u*jj-^j X.diversicaudatum 

. ijJ>~\ oL jjJ ^ iLli jyt-j X.americanum ^ 


: Rattle viruses (TRY) /\ hd oL* y^u> - T 

* 

<uL*sbdl bJ-I lb A^— o JlA lIj- 1 J 4 ( Aj j -^g- ^ Ijj^dl (JjL—b^zjI 

T.primiticus, T. viruliferus & y\y\ bJUJ_S'_> Trichodorus pachydermus £jJ 

jL^aj^lj obLJI j _ s JlS' v . .b :-jj 4JJI 5 Ju j_o oL-jj—J T.christie 

VI JJLj c Longidorus .: II 

^/LLI ( *J-J!j(TBRV) ^L^JI ^ ®b_,_J 1 blLLl 4 JSLiJI b^l a^j^aJI 

Xiphinems and Lon- jl—i-1 4 L.elongatus bjjU—JI a! ir, jpji I Ojj ^ 

Tylenchi- iUbdi ^JLJ Trichodrus u ~^-\ L*t 4 Dorylaimidae USUJI ^ gidorus 

. dae 


r- * 



uiLuJI CiLujjj^d __ 

. bjjLa- y Jt ik—iljj J-Siij ,^1 OLJI oLoj^ : ( f-A) JjJL*- 


JiU! 


Nepoviruses 

* 

: ( ajj aj : Mjl 

Xiphinema americanum 

pJaULJl ^ (jiLLt 


(Tomato ringspot virus) 

X. americanum 

OU-uJI ^ 


(Tobacco ringspot virus) 

X. coxi and X.diversicaudatum 

ur^j ^ L 


(Arabis mosaic virus) 

X. coxi and X. diversicaudatum 



(Cherry Leaf roll virus) 

X. diversicaudatum 

ls* u-JLw* 


(Carnation ring spot Virus) 

X. diversicaudatum 

^jy 


(Brome mosaic virus) 

X. index and X. italia 



(Grape vine fanleaf yirus) 

Longidarus attenuatus and L. eiangatus 

pJsLJajl frb4 jLLA-I 


(Tomato black ring virus) 

L.elongatus and L.macrosoma 

a d-LL-il s VI CJjj ^ 


(Raspberry ringspot virus) 

Tobraviruses 

: ( Ajyos -) : LjU 

Trichodarus spp (as) T. christiei 


T. teres, T. nanus, T. pachydermus 

oU-jJ! 

T. anemones, T. teres, T. viruiiferus 

(Tobacco rattle virus) 

T. pachydermus, T.teres, T.anemones, 

4 1 ■ —J1 ^3 ^ 

T.virnliferus. 

r . \ 

(Pea early browning virus) 





: c*L«t jj .aU ajiUI b jj'U-JI jfi\y>- 


L$J 4-...* jj* i3 J1 11 g la :; 4ijj-*JJ b jj L*_-JI ^*L->-l 4 j^JL!I jl ; AjJUlJI 4_£j jifi — t 

L*J ui^t JiJ V 4Jt jVl ^ ^ ,J ^dl bjNj * ^ 

^sJLaj iJjLJI bjJiLo-jjJI 4 jj g fall 4 -jL«JJI aJ l*J! d)1 ^^j^al (iJU-LT t 4 -*_ s *aljM a j_» 

Tylen- <13L»JI ^Lj*-t jl» iiiLJI b jj\*. .: 11 L«i iL ^jj*JlJI Jl■/»*! i_4y3JL 

L» bl j'i/l Cr°_) • fjjdLJI i-j<mj j f (_ 5 -* ^-sjJ 4-jL»lUI aJLiJI jli chidae 

. V ^1 fjjjj ?*Jl jJ-ij (_y* b4-JLli Jj-j l£* 4 J Uia jb” 


^Lp 4j JLi_iU bjjLfc-jJLJ o>j*iUI 5 j_ 11 jVl *—■ t j-* 1 _ r -J : jjJI J' a - <1 — (_j 

4j Jlaj 4jl JLs^j 4jl V| c4 1 a:_ij i_..... ;Skj 1)1 4jl^jC ^Uail ^LuJI 

-4-1 ir^*^ (^^ >_ -jt-s-bJI oLjJI (_j-b ^bl Yj (—>1—uiil ^L^JI ^^JLp ju>-Ij ^j_J 
Xiphinema diversi- L^&j <j UiUI b^U-JI ik-l ^ J-ojuj jl Arabis mosaic 
Sj j_iJ Jj-Ij j»jj 4j1 jl>-j dUi-Tj a X.paraelongatum jl caudatum 
ija .j\jj JJ-lj (j JJIj t Grapavine fan leaf ^j^Jl j oL-Jl 

£jjd I ij^JJ Tomato black ring jl*-^ iiLj.1 1)1 jl>-j Ud" X.index 

tbJld'y -Ob Longidorus attenuatus JiiUI bjjU-JI L^j t i*JL. ^LJs* obLl 


(_£ JJI 4 £ j alp^JI 4 jLs^» oULj £j_p bJ-LP 4jba>^!l 1)1 Vj -alb 4jLvsj 
l -,-^—^lj j? Tobacco necrosis f jLi_ ( _ r ^ J .JLj . L^_JLJI obt-JI 4 j 


d-jlS - Ijl jVl 1 —Vj . 4 j jjJI iiLdLi obL_J1 


. ajdLv* 4JliLjl4j1 ^1 ilibjl b4jLii>- s-C« 


^ <jjjj -?bJJ b -> / .II jl «La-j oJu* (_jiJbi^j : bjjl oj ;l l -aJI plSj oJL* — ^ 

ajjb b^L*_JI 4 JL ij\> SJl* ^P>j K—\tjy. b> i ab-ftj tj4>-'y 

1)1 ”bj * lI^LJ o^-ail eb_A <_£ J^h-Ij 1)1 l)j^ 4_jb^a| 

a jJ, I 4 J 0 oi Juu T.pachydermus J> t 5 i_ r j jl 4 i^_c Tobacco rattle ^ j7 b 

p 

byiLowJI Jj-b jl 4 iiLc Grapevine fan leaf jl L*-^ . L *jj Y\ 


4 ^Jlp d)t d )j} i Sjl* X.index 

£-+-*. >■ Jai-JL_£ Jjb OVl lJ Jj-aJJ ^pJ : JUu ^ 

. V -ujLJI oLxj^*a1 1 JjLJI ^*^11 Lo-f" j_*j ^j^uaJb 

c)t ^1 dJ-!i *^-*J ~L*_j JLfi-flJ I^^jLq^jJI ijjsM d)1 4_)t 

. <Jl^hJ1 i^JLJu cUil rc>>^jl 4^>-jliLl <u-4aJI 

* 

[A...ai ^1 p LJLi- ‘t-vsli-l s jj& -Lo^loJ ; j ..ill <UiLJt lijjL*_ij| j!jisl — _a 

t Tomato black ring *bj—Jl ilU-l Jid; jl L.elongalus oli^ jl 

^JjLj l) 1 1 j .- a i li^jL«.....«»jl jLj t A1 a ; . j (jl ^Jl—jl j^Jail i y£ji VJ 

. £JUI j^JaJlj 4*^' j/* *Ja—Raspberry ring spot virus ^ Jjr J 

Jr* oL-jj—iJI jl Ji-e- J Ju L» -L>-^j V : lijjLa-Jl <j4-j jjJI JlLJl - j 

• b-^j^jLlI i y»lj-*^ a jiLJI bjjL»^jJI (3^^ 

jJJij tb^jLwiJI 5j' - e ^ jr* * i—j_r^-^. • lijjl o ^; I I ^ 31 >-P ■- ^ 11 — j 

jl < ~ > -l daLjLd ^-_aij t«.U> 4iaa j |_ji 4±.U-I li^jLft. .:I1 ^ il^Jl 

. ^illlL; b ». ; /> >• ^J.a t_:.1 bjjl«. ;'■ lb ( _jill daLoj^-Jjl jl d^-j- ^ jJL»»-LLj 

* * 

^\y VI jju I j-~S \ -a »<a_>«j ilb-ft jl -Lsrj : oLajj-JJI JJLi liII «rt r*i5 — 

Tomato daL j 4j\—^^/[j $ a 1 1 1 ^ I a I Ij^j 1 a - ■ ■ 11 4. a .l t 

4 

Longidorus ^1IjJl i ^>-j L_<^li j j£j black ring & Raspberry ringspot 

Jbf-y Tobacco ring spot & Arabis mosaic oloVU- ^ Lj~j ispp. 

. Xiphinema spp. 

". wjti jQ Q 11 aJLPl 4b 141 JJ ^J1 AT 1^/1 — Y 

Transmission of plant viruses by Fungi 

a ^ ^ o A ^Lp 5 j.j* Jj ~i oL~Jl oL Jj • e 1 CJ jAiliS" dibj.|la.ail d^a^t..:5*1 



*1 *'i ii oLoi^j-ii 


Lettuce ^ J! t-LLjI SJ^Lp Grogan et al, 1958 sj^L.jj OU-j^ 

( \<\ t Jj*_—< dJU j J—«-jj Olpidium brassicae jX aJJL. big-vein disease 

jJj . Tobacco necrosis oU-jJI oMp Teakle 

* 

Tobacco stunt 0U- jJI ii^-p Hidaka (^ 5 5. ) l-4. jj S_l~JI ^ U^jI 

. SJ b a 11 t 

^1 oL^jj-jLSl j_Lp jIj tlJUj cuij ,^1 J^G-j 

^ j.® L»-S~ ) cl)L( 1 ) 4JL~< jjJj l <j li: j ^cl>b jk a II J J_P 4(5) 

.((r-A) Jj 4 -I 


: Jjw 4 J^LiJt I j > U-J oL>jViflll ih J.av.3 tJjJhjijj 

: ( Jju>) (Polyhedral) oL-jj-aJl - > 
Cucumber necrosis virus, Tobacco necrosis virus. 

Tobacco stunt virus. Satellite virus. 

: Jjj> 4 j j~gj<S\ oLj — Y 

Potato virus X, Wheat mosaic virus 


oSll iijjtu* JJhaJ ‘ OLaj^-iJl Joju ilL-a il)t 

Lettuce big vein virus, pea false roll virus. 

* 4 aJj g ( «jl ./» « Hj ) a-Lfc Jjii 

^c^jsJI lLLIJj^ Li . l)L>- ailj jL-LI ^^JsUauJI X 

LS^ J> Xr*-^ £" LLjl Lfjj-?* ^ . a 1 l ib 4jj-*_^L) JjLCLU jl>- jJl ^jJU 

■ 7 ^; a-L ~.1 L V 4jli 
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-CiLfjJI oLujj 

: IgJ 2JLSLJI objJajiJIj jo oLs*>bJl 


Classes <JjjL* f ^)1 Usji'i jjl—J1 oLojj-iJI JJLj oUjJaill ^ -•' 

•ts* 

1. Chytridiomycetes; Olpidium brassicae, O. cucurbitacearum, Synchytrium 
endobioticum. 

2. Plasmodiophoromycetes: Polymyxa graminis , Spongospora subterranea. 

3. Oomycetes: Pythium ultimum. 


>• j-* IfcjJT fLJ! II aJL» ^Xj 

l^jtjjJ-l a Jl_$Jj . zoospores ( _ r ~Mil jl l _ r -wJ-l ^ jJLJi oLS" f Ij - 

■ ,,d) oLJL-ila eiLp iliball eJL&j . oL*Jj-j-iil K ^ s ‘ 3_j JL-5JI iS" 

jt ( jJ»l ®j JL_aJI libm: ) flajjJaill j^-P ObjJaiJl — jjJUbl 

p-JilaJ^»j . ejLp (jds>j_»» jl -1?Oli LjX> p-olu$-* ‘***i oLJL_aia 

. ^Jjbdl i _. ■ 

: <uall o^Aibjl ^1 j3- 

Ufc-J fljlj JiUI jb all Jjjj 4A ; , J> J^ylp <L«L*Jl oUa^-Vdl ^ySAJ jtf-iUj (j^j£ 


JUI t O^LiLJI (_J jJ>- VI jjVI »«~ill {j* 4_JLp — ^ 

(j-j^ps-4Jlj ‘o^LSUI ^ jj-T ^ijX jl £jj csb ^ L ^^^y 

. j-b J ^ l y* Xj-Ij ^y ij X>-ljJ! 

* 

j-bail bjjij di-!i 'ifj ^ . »pLt»;>j >_.■ .^7 oLwj^iil a-Lfc — Y 

_ l 

*^-®- ~ ■■ — ♦ jiJaij zoospore jbili It Oj — r 

. lyU.all Jjbdl jJ-bf- 


Ji-b JLjvjj jJ (3! ^ Acquisition l_jjL£ y - £ 

0 0 

II Cj\ a . a ^yj JL>-^j ^/j c I a. g i UL-Jj LL>Ljjl Jay^j jl t A-j JL^J! p_jjlyM 

( J^i 4_^ljjJI $ lal J_sj t JiUJI 

0 

ol^jaiMj ^iJLii tTNV^jj^Jjl ^yj L»^ LJjj>- ^j^-a-ll L^j y^ilu a-j-L^JI 

4-j-J-Lg-SI j»_-j!C — •'bbji J-! J^b>- yjjyii] <£_y ^ « , /i‘~ ( J-4-JI y 
. JjUJl A-Jjt- Aya ^ 11 j IjjLI c— j jjjj-j Ajb<a] “0 <-j jy>*zj c l ^ L,<a jl*j ji ^LJ i 

Big-vein of lettuce Uj* jyjjj Ju ^yi jlpL~j Olpidium spp. ^ ot -u>-j U5" 
dj£j yjtj oLJaiJI y ^Wl IIaj <,L^^_pj Tobacco necrosisj 

A . Ay JN. L^-i . £*1 — Oj _.,t—A II 4 »j^_flJI «^a >-J — ^Jjl—nJI jjJ 2? bbt—i- J^-b 

J-s^" < ^ zoospores ^1^ ij/JI L^. alaj sZoosporangia 

t jj-bj-L Ja-yM till JL>-I^Jl i_J-A-$Jl Cjb j*-bl[/4~l aj_a ^yJ |*j . ^JjIaJI o^— jl ^jLi- 

yj . 4-Jbbt (J-’-b U- jiy- L... • ^ j*-J tcyJL^JI JLaj ajjJL>- 4-Jb- 1. ~~.a~ |»j 

(_5 JJI ^yb| J(jJ-p dpL^j jlaa II 1-La ilstS" b[ bsVl Lj i->- 

* 

I -La bj —io jjiij Jj Aj j_sf ^jtij ilLja . <JLi-l jb il Ajt ^1 t Aj -L»^j 

jLo. Tobacco necrosis dH~ jlJI yj jjibj jUaw iiLil t Jlj—it 

. . aJ jlsiil ( J-*a!lj yjjy}\ ia .l -* - ^yl| j^-jlyi-l •->■ 

ajLva>| ^jJLsj j.* ■>- a_*j AjLial Oti .. . olsLyJJ ajL,^^ I jl^ N 

J^-b ,_Pi Lf iyjj-?-* J' ji" 

, \ ^ir Teakle and Gold ^Ij ^ t Lj y^i>^ '> -r>' 

: _^£ s3jJ@ ituiljj j£ Jliii*il - Y 

: ju«> jJJ p ~JLj ijjtj 

a«pL*-*j Ljdi ^y® ^ Ob jia a 115" ^ AA-UJi cl^Lsjb" liU_a (jt JLaJ,A,j *j . a li AP^-$yw* — I 

ya-vabl laail ( jb »y obj^ ObLdl AjLva! ^S- 

Barley j-i~s>V\ t Sugar cane chlorotic streak 



. yellow mosaic 


_aJb -LpL~J b> Jjj»-jJ f jjj V ill JuLl*j ^lil 

^ . ai l IJLft il)T JbLl^j 4jLi _Pj i jLi-jJI ^Jj-i J 

aU» l^ 1 ..aJj t(JL*JI ^JlP J5^b- ijUa'Vl 

Virus Ecology : b jJlj j» 

: 4j jjJl jjjtlflj 3JL> — t 

y aJlaj I JlS’j o^e- ^^Jlp ‘byJI ^ s-V-5-j 5-L* 

^LSvJL; l j*j J ~il\ JJUJLS'j tipjjjJLI ^I^Jb ilJJij ^j-^j ^^ >_ 

(J*r* b j-lll Jj jk Jiiij jjiM Ol—»Jj--dJI [»fo w« Jl f ls^J . aJ ^pLJI 

: iJbJt ^L_wSU Uj aij>-jil 2L> y Jl ^3 SJua.u 

LjJ 1 g li,,'.j <_s JLil bjjLo—jJI I j_S"j tbjjLo—wJI X\a «<l jj ,JjL : : 7 ^ 

fUL.1.1 <L/3li jj LowjjJI IJlTj ^jjj^-a-U ^Ja **> L£ LiJ-1 l, ^ «) ri ? ‘ Js'y> 

4 

. I JL>- SJbjis sX» ijjjJI 

blaa>- ,^^-*1 Jbj !jSJl i_£^ ib*JL» Ji b^jLa^JJ — Y 

• b.lj«-^*)b ^j~£ ^Jb-b 4 -^ a j by 


Grapevine fan leaf ^jjJ Jl j^j X»j tbyb-JI Ji-b iJb^b 5 jl* ^j^iil - r 

.X. index J->-b 1 LS l p 

4 

Obajj—jJI jjA*-; JbLijl j-& tbjjb ba^« 11 4JbLs«- ijjjJl frl-ij -C^b~j Ijfj — i 

I t V g • - a ■ ' Jjyi II (jj 4 ^-* ja- 

4 

( J-aj -b tibjJa bx« X^y- ( _yb r J 4-_ijLl obLJljjJb^- Jli dJUJ-S” 

. obbJI -C«j tiJUij JJb- (_y^i 



pj ^ju 4— oLi-JaJI jj>-L^j j(j 4 j yJJ olJLjaJI ^3 LJIp 

. 4_J>1 jil y*P 11 cLg-ljl JUP <U>H pi a : ,Uil ^JJ 4-jU £>-Jj 

* 

5JL.U- LSIp j j£j Resting sporangia i>-\J\ JU .. Olpidium _ r W15JL>- y U1 

toli-j-j- JL>- y yL^j Jt <u5Lc j^kJI II*j t Big-vein of lettuce yjyJ 

. jJajjJI 11* yp dlj ; oJlp Jlaj c.-. ./j] d)i 4_l5s_c tyj jz * W d)b iJ Jjj 

: JjlM y y>1y*)!l jLtiilj £»jjj - v 


Jj^Js y- L>J) 5y JjV JiJJ ,_yij Aj/JI yJI oL u j_ /r i^l -b«-1 J y-3 Jjs- 

fljLJU-ljlj ;■ a ^ d)t-i ( .,tJ1 ji yj j r 1 A ^ i aL*U-I oUjjJI ji Jj.\. 1 1 

* Jf 

OJLP Jb *J . (1 ^1 . J l (_£ JuP A*j Jy j**t*S^j |^j c aA-5 j 1 - ^ ^3 b JL>*_jo LJLp 

: dJULj j Ub Jl gjy fjif’ jjjj JJy 


jt Big-vein of lettuce ^iai Ik-J^ Ji yJI a . ...y . iil y.l^VI yjc. - ) 

j I ^*_aJI yjyJ (J“t* A,.a..i^ olIlS" Aja-^ljj d)l yJI cOb-j^JJ! 

* 

^3 1 Jb->- 4-P j j y-isJLiJ a JJS> (1)^-3 C . A 11 ^3 y jLyg Vi . lfl-R.,^3 >kJl1 1 

LJLp jJLb ^^ Cr* 4 4-Lc-S-tJI j-iil oli J 

A 1? .*Ij-J ^_lil oL-^Jy-2-fiiJ 4 _.^wJIj U*1 . J^jill 4_LfiLJl obj]ra A 11 Js>LiJ O^Ij j 

fi 

pJaji-A y\£s3j ^ - - ~ d.. >- tA j . j i-l ^yvaljV! y LJLp ■: '> L^JLi yl .a... ;ll 

. AS’j~+-> jjU-Jl 

* 

d_y«jLi-* U_LP 1—ygj .,P3 ~>- 1-Xjfcj <. AJ y^Ll ~ P 1 ^3 1 L»-gj Jl j^J — \ 

1^- i • Jl y i1)_j^j V bylo. :11 2 JLp j-S'I ji yi t AjyJI y^,...:. byU—JI 

* 

(4j j_lil ^^3^ j*wv* Y • — ^0 P 

^ * • j^p ^^JLp j>1 j3 VI Jl?tI yH UIp j&j tiiiiiil JU^pVI ^ b^ jUr-JI ^1 J-pi 

. X. index V * * ^y>*-p c 

f-lil iSy^ I J-S^j yjb jl 4_-_p(jjJl OLJuow^JI f.bj I J ol^_^ ^J^",| Jl .OJLil — V 


-Ctl i'i II 

jK-* Jlj 5JL5LJI ^^JLp jlpL^j jj-^jVS 

iUU-l ^LJl£JL a jL. IjjS 1 +Jj> oljjt f IJL^wL-l j_pL^ jJJiT . JU-I 

■ ^L-j^aSI ^^Lp LgJL* 4 i . ^a' i (jijl ^ji ^jjjjLU 

jjlJI iiiLJI jt 4jL*lJj olill^-JI jjl^J 4 j^iJl! 4 . » . .jail i_jjjiaJI olilj-* — i 

. olS-L p J*Ai- ^jLjj j • ** * • " 4jLv<»^I tS*^ j* */* Jj V ^ < — J 

0 s 

L j£j T.teres & T.christiei Jl_. oL^jj-jjLU USUI b jjL*_;JI Joju - o 

iJ^-\jJ I 4 *jL> £j jj VI ^ tParthenogenetically 
ijL^Vl j q] aj ^ULjj i 4-Pj -..—11 iJUvil jljjj L^^-j jJlj-lj ( ^lJI VI jLi liJJ-LSj 
<jA-<u jLi-.il -Up i 4,i-lj;]l JjJLM ^ ol5 JLp 4P j^j j■- : : T j t oL^j jrt -aJLj 

. #yA Jj V t_gj Sjjiil < 1 ~jjIjj jjV! # j-A ^ jljit 

Transmission by insects : Cj\j^J-\ ik-iljj JU^VI -n 

4_w»aVI ^ 4jtj t LfrJl i : >1 O J ■- J-l JsL-U ^jJlp oL^jj^jsJI |» |j» a .1 . *> 

5 j ■ - >JJ £jj -~*tt ^jL^jLLJ Xj j-i-\ l> t?V £-ij —-II jbi—sJ^LS 

c4—jl_»iJ! . i 1 1 ^ -° J^«Lp iJb>j . I $:5*iLLSJLS” aJjLJI 

Jlp *upL—<LaJ^>LLI a. i■. SI i li 11 1 . ^ Lfi>- *- > • ’ f ^jlS 1 a . t ■. SI t—9j ^ j j. S> 

. ijLy^^U 4 _-JIp 4JLIj l_g_i o j** ■ ^ j—il *^»lj L.ijS Oli ^JSjlSLjj y*-JI ci^LpJS ^_c 

X oLi-jjl j-J ^Jj^s ( JjL« oljjJ-l 4ja*^ljj J-iiiJ M ,_}^-»J 

J~d- *i)SjS . i jLa*JI Vj V l v_—s^iJ! ^ 

JjL« ol^,-Lj-l 4ja~rl_jj I I ,Jj jJa *^/ oLj^ iv-li*-* il)l 

•>- jJ>.'.~i c Cachexia ^Jt j_.il,_j 1 < ^j Psorosis f.ljj_aJl -* 

, LaS g I a * S ^j-Lp Jl-xJjiJ a S I L*f l ^bL.1 

( jliil n_aJI ejoli i JLiJI 4_^j^« 4 II ^yi\j*» VI (J-iij { —j\_ j-iJ-lj 

4_Jli l^Lfl.--7 |*j Jl ^yip tollLiJI SjL^aP jt Lj-^-c ( _y^->- 



CiLlJI 


OJL»*j liL* La ; ./alb j^S- ^ Ajl jJj . 1 - 1 e- i ^ S; JLrj fLJil A_»_JL-J! ObL«jJI 

'' ^ - * «.ljjft ^-Lp U 0 3 j 1 a " l/ 3 ".’ J-ai^V oJOi-l il)l - X. j Lt Aj Ajl V^ li I U“'J : ^ ^ 

, A-jLS i_jLaJJ1 jj^-i ^ J->-0 bl I<jl j->"l LS”*^- 

CjjijLs j*j oli Oj .t> j- A la.< Jj J-a - i " (Lit 1 g '■ < Cx . . a SI I J_>- J .>L> iiljjSj 

JjL«J! 4 JLLHI j»Jl t t_-jl -idll JjI^JI ^Jp pl~ai ^j^-a-IL; plj^t OjJLd viJLiij 

lj 1p Ja : : * V Sjl . ^x! l tjijo jP Ja : : ' A-w-j^O-il ^1^Vl jt J-Ai-Ajj c^_Ji—Jl 

bbUU ojj* c... . .-* olj.» ^ -1 kiJLb ot LJLp d-l-iij < 4-vi?jLa-!l oilj—Ol-1 $.ljj^1 

l j£~* '•" V J-*j>j Lc ‘olj J -l L$-JLp {_g.i. » , ~~ tiljj VI ol^ ^ 

* 

oL^j j^ a I I — l)^>“Jl!I Juj01 ^JLa 0>ii ca_*JL>»IjJ! a> » .,. „ - ~ > if! JjJI 

^y> j^lSI Ijl» aU.Jj-j JjLoj <u^x V — a_JLp a^-jJu i_J*jjii!l J_*_»«_ij 0t I j -^ ^ 

^ A V 3 VI ■ • 1 1 yJ 6 4 <^Z—>1 j ■ » ^ ~l vilL A l a ««* Jj J,A-fciJ , ^jjl 4 <Jjj !j . 1^ A -1 

^JaliaJI ^ 4_JjjJlI oL)jAJI ^i-Tj tTumip yellow mosaie Virus c-iU 
ol jJr I Joju j ^u«-< ila^ljj Ji. ::7 ^1 tPotato spindle tuber viroid 

Olj-lJ“l Aia-<-l ( JjLlij *V JjVI 0 l JL>*i -9 4 L»_^JLaJLil (j ^ il)LaJLL>»-» il)Jj-j-ail 0 l JLftj 
a1j-«Ijj aJLiijl iw~jl^»»j t ( j-H a La *Jij 1 ^Ja ::i 0t - ^ --J ^Li-ll L-*! t^U.1 L-JllJl |»_ill oli 
ol_ jP -l—A-1 ij-* 1 • • ^jSIj-?- LJL»“ L-ijj_*J.I !j-*j .^yjjLaJI n-AJ! oli o! j-3~A-\ 

. ol_ r i*J-l fl-La j^ftt ^ ^1 s j3^>- j ‘~*~ j . ^-*j_/*il oL-jj-iil ^ X • • ^t 
: t ololl oL<ajj —3 JJLj t ^ U1 i^jjJI pljj»-l oli oIjJl^-Ij 

«.lj— oLj^iJI Jiij ^1 1 oljOJ-l ^1 j^ju j : Aphididae ^il - \ 

AP^-a^l OwL^i 4 aJljUI i -Lp j I 4 l £ la ^j--l! OL^J^Jlj! i AP {j* 

^1 \j^>- . OVl { j^- Aijyd.1 Oj'M' 1 Y L r JLrr* ^ • * LS^l^ 

* 

jil ila— Ijj JliO (jJI oL-j^r-ill ^^aaj tl—V • <j** Myzuspersicae 
l_—— jll a1j_^I_^j Ja : : ' ^yjl oL^jj-j—all ^/iaj jt V| tiiLljj-* Ij-p! 


VI (“j-a-Jlj Sugar beet yellows ^SLJI 


Jo. JJi-^l 


CiLlUI CjLxu j 


. Onion yellow dwarf 

* 

^ jj-J Jjl. CjLJI j* b jlp Ju : Leaf hoppers olklkj - Y 

Rice jj nil d' us* cr’V^'' u“Jt^ -M 

ill t jJ>l olU jo Lj-lwi -1 £^»bil j»_fcl oU^Uaj j-JLajj . Stunt 

tiljj'iM olisUaJj c leafhopper ejb- s_ — ; .-~Jj tL*—JaJI oL-JI 

a ' ~ -j h-fl. J O!—eJub jj> O'j tjl^. a .,<3^/lj ijljj’VI 

c Jal oL-j^jiJI j . 7 L^ji c .-«-■ ^aj 7 Miridae obdl jj — y 

. Piesma cinereum y *j <. Beet savoy ^JiJ ^ -baLio c,! jo-^, j 

* 

Ji^i 45JJI l_AjUI (>• by ^ t -^y.j ■ Aleurodidae tLfr-.ll iibJJl - t 

t Cotton leaf curl ObJl j> Or^- 11 ds Jj tl—jj-J Y • j* 

. jaJaloJaJI Js Jsljj^l -t*-£ tOL>--dl (jjj jij 

J-d 1 jl 0^1 LS ^_s- (-jjj-jiil : Coccoidae yJlj 4-j^-al) olj-i-J-l - o 

y i _p j—j£i a Ju» JjLl, ^jJ .1 ^ jjl jja mealy bugs (jr LJ jJI 

iia_l_j_. Cocoa Swollen shoot jti'lSbll a j ^ .frJJ JLJI JJLj yj ‘CjyjJ-l 

. Planocides njalensis l r LJ-\ 

*» *> 

^jj j1 u->-lj L~*j ^——j a i i yj ; Thysanoptera j j * 1' " 

.piUJl 

Is-yjJA a Jl» olj-dw- ^yaxj Jio ^Ij : Orthoptera ^jUJI c»li olj-iJ-l - V 
J-bj Grass hoppers jl^ y\ ja^u ot t CMV 

^^LJaJI ^ djjJI -Jbjj-J bLTj <Tumip yellow mosaic cuiL! J i 

. ,^-JatkJI X (Potato spindle tuber 



Ctl ‘‘‘ II Ci LujjjjJ _ 

* (_)-“* 4 J^' u-*j : Coleoptera — A 

. Jjjj UjJjj t J, lu\jjAJ A^>j^JI jijlj^j LJ_J-AsLj-ll 

: oLJt JJjj ^ Ja~j^\ i^UJlM ol j-^ <U*j&I 

# 

4 _jjljl jlLJI j L-L-J ^1 <—JJI oil j-^-.t- L^ la. - .* ( _^JI ( _y»lj-* 2 fl Jj*-_ jj 

oli Js^j^l »_jLJJ l l (j' ‘' ‘ Jo\ ja*VI ij . aJ-AjlaJJ jlaJLil j L^iijlj a-JI 

. jJLoJI AjJLl>»j» Jb\±A A,U ■- llj ^j -3 a llj ^JaLJadlj oLJjJLJI ^^--asIsvw* ^jIp A-_»_a‘ 

: t Jl t i'J\ <_jLJL 1I ^ £j jjt aj*Aj i3Lj»j 

IjJLLL; iijytA Bemisia tabaci, Trialeurodes vaporariorum and T.abutilonia. 

> • ■ I 1 ^j^lj-A^I Costal ^ \ ^ V *t ) IjL-ajjf ,*-~*P* -ijjj . A^jLjJI OLj^ v ' . a. U 

: ^ i olt j^b« ^ i _ ? a_|*i , l s—>I jJJ! 

.dJLJjjil-l 
• <3ljJ -C*jf — <-J 
. jlyLA’Vl jJjjl —-3r 

^y* _ r —_t^J A_«_-—a>- 5jl——a- ( _^a-j1i/t <_jLj JJl I fl 1 a :7 ( _gJI A_. ij^.aJI Js\ j-«VI t__ -Jj 

-C*-£ a^*-jj L*-CiP 4 -CL$JI ^ Lo-T r/. 1 °-| • ^ BjL^-JU £-jl jS3 <J~;J>- J--s<sLsM 

( _ s JLiL«JI (_saII J. ^v': .» j j B .tabaci J . II ajL Jilj ^ . « y>~ IL ^j^-ill 5 • ■ i . pJsLJJI (jljji 

Jz*^j . L-aLJI — j .Jl Jl_i- jJI — Ijjjl jlII — ^JsUaJI — jLi- jJI : L^-« 13<_pl y-^ *1 

* * * 

. LSL-jl5L» USj! 1 g 1 a i oLvj^-iJI oJL» 

a e 

Ax>^4 UajIj^i| >_oLjj^.A 1 i |JL>- Ao ; II 0 *AiUI t y^yi'i I <_—'LjJJI j-^-V 

oUj_LJI J_La a_JI^ fl A_Jj A-Jl^Vl jtuil ^ ^ lisaULii^l J^Ul 
To- ' a J* *—aL 4 ^ Ul A ]ss llj Jl^--Jlj U a llj 

^1 *_jjL>wdl J jj j . ( i - a ) J jjuj-l ijjS 111 jo I yft I ^ SjJ* j tbacco leaf curl 

r^r- 


- pi t~> II CiLlu Jj-ki 

I t a 11 j ^ -ii B, tabaci ^ja o-l^I^J l 5^ — ^-' oIj Varm a L*j1j LaIjj ^-\ 

* 

^Lp LjJj-LLi ba * ■£ L» LJlp sj-A jL J a j , J_>-lj tl)T ^yi l -«- - >» «' 

( JjSJ ^yi JJ-^ij - 4 jJLS’”! clAj^i JLij . L$jL^- 5jJL* JljJ? oLj 7 „,, a il 

it— >L^ail oLjJI ^jA ol—ail LLi-i j oLjjjjMj ol r^J -1 j^JS" .uLj^l 

J i . v . i oL——• jp 4 oL.^jJI J Jjj. L—Jl ol—Jl 1 ^ li- i j 

-Li-V 4-L-J.S Y £ • —O < (jy 4 j-L iJ 0 ^yJ| ^Uj£ Ol^-i-J-l 4 jj» il)f jjia—iVI t—>L j-L it *Ui~. 

4j jU t^_- 7 ~ I oIpL —1 A— 1 ^jjj ^jl jP-j a—*15” 4 jJ3 ^y!| ct—A.^all oLJI qjl ol.. —11 

jyj . jil >-■■ : . .- U J-iLJ <3l~sz \ Y «—) * <j -L>iJ i jS-i\ J-*j 

<— ■ Ji\ ^yft 1 l.$ la ;; ^ILi I t—tLJLII tjy 5j}L*JI 4- w .. Jjtj J Jl : — j klJUi 

ol— jjJd\ jl tdrculative virusfjJI ^1 ^..a^il SU ja J ^jJI oL-j^-jLII L. 

. oljUillj iU-l jj JJj oL4....--.JL Persistent i-iU I 



CiU^iJI uiLuijjoi 


oibiJl iia— iIjj JjiJ oUJl CiLjj^ : ( £ — A ) Jj*^ 


JiUl 


Yellow mosaic diseases 

: jLA 1 dbljjll jr 1 \j\ :V'jt 

Bemisia tabaci 

(Acalypha indica) UJiS"VI ^ yL^>VI kiLlyjil 

B. tabaci 

(Althaea rosea) ^ 1 _r 

R. tabaci 

(Corchorus triloculars) o_^l -X 

B. tabaci 

(Dolichos lablab) .-AUJI ^ -i 

B. tabaci race sidae 

UjjijVI ^ iLljjit -o 

B. tabaci 

jjjh ^ yu^VI JLJjjil -t 

B. tabaci 

LJ^Uil ^ -V 

B. tabaci 

Ujp^JI yi^l -A 

B. tabaci 


Yellow vein mosaic virus 

* 

: (3jjdl iLtjjj Jr t: LjU 

Bemisia tabaci 

Vi (J 1 ili-jl ^ 

B. tabaci 

OU- Jjl ^yj L y^ ? .t»)l \ 

B. tabaci 

LnjJI jl -X 

Bemisia spp.: 

(Mulberry) o_ydt ol*J ^ LJ 5LaJI Jy«J! _,l- i 

Leuf curl 

: JljjVl .nut : lilli 

B. tabaci 

(Chilli) i la/.It jtjjt 

B. tabaci 

(Papaya) JsUJl Jtjjl ajJ- s 

B. gossypiperda 

Jjuf* —V 

B. tabaci 

— i 

B. tabaci 

Jljji 

B. tuberculatai, Trialeurodes natalensis 

, JSIjji ^ kJL £ —^ 

Aleuvotrachelus socialis 


B. tuborculata, A. socialis 

-L*Jr —V 

B. tabaci 



n© 







- CjLlJI 

! OUj j-d-* ^ 4^1 

Transmission of viruses through beetles 

a t :.j c^y?W\ <, a 111 I p_dJI Ota olj-iJ-l <w-JLp1 ^JlUj 

.l/’jUJ' j^iJI Oli oljJJ-l 

* 

o^-y weavils ^j -11 ^ S-ju^i 0‘ (\ *W) ) Cockbain J^w Ijl. Jj-j 

Broad beanjjjJI jjJu ^jL' ^j^Ll Jil yi\ Sitona ^ j^s-yj <. Apion 

. a4 j»-j ju SELLS'^ Apion ^1 y\ oJtS” ajj t stain virus (BBSV) 

. i\a**\jj JJaiii (jiil i-iLiSI oLjj ijoju jy-i : ( o — A ) Jjai-lj 


JiUI 


Apion vorax, A. arthops. 

(BBSV) J_jAJI jjJu o jb 

Sitona lineatus, S. hispiduius. 

(BBSV) JyJI J jL 

Phaedon ecochleriae. 

(TYMV)cJJJl J 

Liptinotarsa decemlineata. 

( ^ i-JjjJJ <jj ~U1 

Phyllotrata spp. 


Epithrixfuscula. 

iLJI i^XAj^a 

Epithrix panula, E. cucumeris 


Diabrotica undecimpunctata 

■ * bb J * 

Acalyma vittatum 


Ceratonma trifurcata 


Ceratonma trifurcata 



4_JL«_p ,j~J (j-jbjl-l jjs ol—jJ-i-j tli'-J a_^-j 


t4jl.idlt obUdl ^JlP f.Ujl tSj^S”ail ii^So (_y^ p <—•(j L ^ ad b 

(9 

jl^_4-l Otj J^>rj *)( i $ 1 g ~ > g_^j I ^Jip Aj J_jo ^Lj I 4—<*—d->lj L-jJi 








oUjJI CiLui __ 

^JLp (TMV) jU-jJl J-^>v Melanophus existientialis 

11fcJLp «Lo.. 1 •—1' obLdl i-^J. a• . j j t2jL^« obLj tzjjjc ijj t<5” 

. ail A-L15 ) 


Bjj .,r3,l OLwVjj.jil ( J-4J-J 'W’jLaJI <l>Vf (1)1 

^y> Jij . . <Lv?jLii1 j .ts I ^J-aJLUj ^(J1 ^y — '* (_5^ <_5; la-J ^ Je3 

^1 t^jliJI ol jJiJ~\ J> (Salivary glands) ^L-JUt 3 _lp lyrj ^ 

« 

( J-£-/ a_.. 1 _p L«—Ijj-i 2_jjL*JLll dsl-j a_» aJ| jJJLij 

* 

t^-fl"~ a^LaJ 1,3 j_p ilJLLuc ^J1 0 I0i dJd^ ^)-JLajj . ol1 ^ d ■ •'Ijj oL^*j^^>all 
-7 ^1 j (Foregut sLiil p> 4-' ol_p- ^ Regurgitate 

<■1 /■ nJI o JlA f Uj5j i ^ .,a g 11 A_Ju»_p ^ ... S I 4 i» ./3 ^ A-wKJ J t i^l ...all oLJI flj_»-t L / 1J V 
oLJI (jljjl 4J>—j)j ca^JLjl-1 jv* i_jL*aJd OLJI f1_^»-l a 11 l y2*-> 

<_jL«J 3iP ( _jJ1 OljJLJ-l Lv J . t J .(_£jJL*-ll l-g .lp (_JJla1j i^JJI ^ .1 .-H 

l jyj 3j-iUi.l ‘L-w«^U>l y diiJLij i 1 ^-P^A^ji ^ jj-dl OLJI a_>«—il ji-AJj j *j/ 

l yZA~> 5—s\_vi»^lL> i oUjJJ A _11 4_>«^-o j/lj ^ 5^iJ-l j*i ) ial—/all u>i^J l/l 

Ot cSyj • oU-jj—iJI 5-oLxJJI ^jljljiSII ^ Inhibitors ija_ii1 jl_^il 

Caterpil- ^ Turnip yellow mosaic virus yw>Vl c-alll 3->\}y 


Lftf 1 Jlp Laij Lfjti “CwLpj t4 -jL*J Ijjlp liJLLix L^j il iA^jliil 1 l^J jS" tlar 

. aJwj-• o^LpL 


5jL^s| ^jIp L^jjj-J LjJ ,^d1 LfjtJ^ j‘ (j-iLuLI 0t-< i-jjj-oAl 

4 ( ^iJ_ / __iU 4_L»L»- ObLj cfJ->-i ®J-A L^JLlwLilJ ^jl) A^-U-l Ojj c^bt OwI-J oljL-J1 

4.—^. g SI eUiJI ^ P )/! cJ-4-1 fLij so J_U ajji l)1j XaJLajj 

oLj Xj'i t<Cs^—j )/l a JUu ^ .,aa fl ^ ~iNl J_*j 0'j e Bj .t. >«JJ 

. ^jjjjl J1 ^S- 5jLiC^>'^ 4_jL jsj> 



-CiLijJt oLujjjji 

: 4 J UiUJI 5iitnU 


JjIxJI ^Lp ij J_i«jdL! a jJL .a Jit a Xi^kf- 

aJLil k tJJjLS’j c(_£jJ_*J1 Ol-b>“[ jjlP ajilij Lj'J jjk U iJxb- jjt l$-L$bC ‘‘ ->'■/» b 

l ^ j < yJj ol j~Lk~\ { _^*-> il)i -L>«_l» . ^1x1! (_fj JxJI <JxlJix-J 5jjU tjJt^~\ L$-j jjJI 
^b>- 5 4 -Lj a-Lx i_-. l)at.* 1 $ '. j t a j^^Ai 4j JLxJ a JLx JjlxJI ^y> ts a * 1* 

fi 

tjj-#j^—j-aJJ 4JLaL>- A-luj_b 5 J_l ^iL-j LJLpj tObLjJI (^5 j JLp ^j-Lp Sj^U j Ol 1 ^ '• < sJT 

JjLwJI ^1_P Aj JJljJI J^«_j 5j-iiL-4 O' jt J 

* 

JJLrtJI L^jj^Li-4 oLpLo«< 5jlp Jl^-j obLJI ~Lp ^_1_p 5jj—5JI jOLjLj LJLpj < 

djJ—iil XJlJu c JL-^Ij oL-J 'Vj ^ ilJLIjLS'j c^jj_-j_aJL c-^Lvall 


. aJUI oLjLjJ! (_^jJLnJI 

# 

l) 1 L<| L« Lxjj^J il)1 JLs^li L 4-* _aJ X 11 ii^>L*JI aj_*j 

4_b j]d aJLx l-.. 1 \i' j j i ij • 4j JLxJ eJ—* dal ^ —JL^-l 4 ]a a ~. i~i jl JjVI Cr* 

LJ U>- 4_*jtA_* tji-yj 4 i ,/i 11 ajj&j . i_jL*ail JjlxJI ^j-Lp ^ fl ~^ Jl «* -Axj 1 

'. 7 ot Lf>^JT L. ajJL>- 0^ Jl^ . 41 4 ; 1 ^--1^ iLxl^ .*L ^' (—jl; ./at t— 

aiiLJI a ^ ..-. j -l j! JL£ klJJJUj t^jjLiJI (jy> t ^ ^^aJLlpxx 

• 'A* ^ J»-a <j1 ^ 


Sj—lljl L—->xj OLxj^-j-oJI Jl—iLl_P’l A-Jj 

3 aa ij^Jj 4 L .. ; jJ 4ixj a^ J -l 0^ 1 l ^- s 

4jl>o 4-j^jjL5L;X 4jjjiaj ^Llj ^viJJJ lS* l a 

. a J— i— si—1 JLj 4j\ (_£\ t a^-lJ-l |^j 

(jxLxj^-JI jx 4_p_j_^sil 4 _s_«_~jl; Hrr 4JLX Watson (S: Roberts fli aJj 
c 4_-ab j-tS' L^JLp ^J-lat 4^liil 4_p^-a-^l ix 1 ^Persistant V. 4^jt*JI Lxt-x ^ j~ ^ ^ 

l g ■ » ^a .7 0 -X -v 1 i 4. --: SL oLxjy--ait .< : ■ - a * i L«L5 jb 4 . o ... ; H aJLfe -bvJLf-1 J-5j 

^J.Jj taJu^is SaA ( JJj SjjU a^-Lji-l IjLi tj^.-.,L 1.. 1 aJxlx- a^JLj-l 

-ru 


CiLfjJI c>Luijj_ii__ 

" jJ-2-i (_y^ Sj-LaJI 0-La_$ !SJ L4 4 2/1 4_Pj_»-^l ^jA tl)_j-^-> Lgjlj Lg_iL->- Jyis (_yJj 
. 4_JLiJI Lc-^ _jj LgjLi • - >-^L^L—.JL j-LSJ ■ - j s-LC ^JjLaJI ^yiP 1 g -fU JLaj 

OlJLa-} Ol^Laj JJL>- I Jgl i : >4 3JL* ^yip JL»oj4 ->■-■. 3.41 IJla o' JL>r iIJJJLjj 

<1)5 jJ--5 LS^ 1 ^ J* 4 ( JjL*JI Lf^ - J 1 -: • i_$* J4--L; (*4j t4 -i t£j*L-*JI 

iiJLo oLLj (_fj_U»JI dil JL>-J L^jl^La] (_f O* iJUjii'j | / r » 3^yS^o-lj 

4 

d)t Uj£ lA- -» ® t^JjIy^JI ^yip 4 jJLa-> (_Jj_ls> Ia ^ ... m i ^j^S_ ^yplyiLI a-L a (j| (J) . g,y- 

* 

<dLLij ^y4l 3 jLLA-I d)t i£\ ) ^yiLil jt* dr* l/^ La-ajL* oLS^ oL^j^-iJI ^J aju . 

_ t .g'i Ot l j• < xjt Vj i 3>_-jL/aL oLiJI 3jjLi-» jlkj ( J4L*JL) <_5jJj*J1 lL>1x3-| L^j-So 

4 4 

4 OLL 4 JI J J.P 3:>Lj ij£ji ( i_s^Ldl oLiJI (_5 j_LP ^Ip L^jjJj J. i i Ji t-laa > 1-L*-lj LjLj 
dJD-Ljj t^.1.,11 ( _jLp 5j-i-J-l 1 $ . » 3 ji.1 j../aa~i 1 $ .. . . / a 7 <l)t ^zil 

. oLLj 3 Jlp ^yi (_jj JLxJI il)1 3 j-LjLU 

4vJl~ijJI (_yLp JLaOo 4 _jL j- ;Pj 4_-jL ^y]J oLwj^-jlII ^-..- a' JLj£ I JLa (_jLpj 

5-Jl) ijy, L» (1)! ^ iS-yM^A |»-:.-.a : )1 1 -La ^ Jjj 

iZj\-Ajy^j r (jv^v ■»3 ^yj| ^..-37 ^y]| JLa-ju ^ ^ • a.: .4 Watson Lf ^ 

e 

t 4 jjjLi-1^ oL-Jjj—jjj 3j—Ju_j-I frlj-^-1 (_ 5 ^ L-^-jUs.;—* L?t J-i-^-s^jLi- 

jjSv-ij . oL-JI jXaJI ^]| 4-jj 5 ^ — ~j >- i-7->L^jj^iJl 

l? 1 Stylet-bome Viruses ^ ^-La ^ ^lY Kennedy et al 

. L-i—-~L ^., 3 1 i 4 ; z JIj i .4 3 ii a.lj ^-1 iZA-u* 

oL-j_ ri jiJI Circulative viruses I 4 -JLP jlisi uii iJL3-l jJI oL-j^jJJ 4 .-...-..;Jb 14 

5jJLJ-l Lfjl O-J li| L»1 c3j-iJ-l o' OjJ 4 5j-L-J-l jA 

* 

IjL^pI .,u.du Juu4-I p-;..^3-Jl o‘ -bf dJUi ljIpj 4 Propagative viruses t^.U jJLUj 4 JU 
. jp-i-iil j » ,. „ ■> S :i i jli' Lo-5” O-jjJI ^jIp (j~Jj 4 S j l j4jj C Jt}\ ,jyi iijlj 4j*>tp ( _ j Lp LIS' 

e; 

: 4^-jLM oLuj^jLH jl j^Lc jjiil oL-uj^jih : Vjl 

Jt ■l.-'i' ^yj] l_L .|4»,U o' . il l ^jA 3 J~Z —^-1 jO f I^J*-I (jLp ol—^J j_;-jsJI ^yao l 44..jZ 

m--- 



oUj-11 oLujjjji 


O Jj {j* jS_ jJI CJ_jJI jl Jj tj~ 




i aLAa jjjlij ji oi y ^yi| -Ai <• j«. ; l -- S I ol—Jl i^il.^U oL-Jt Saj Jl*j 

<L;jLS" a ya J _^-y V <0? ^jIp JJU j..s3&\\ CJ jJI IJLft t<_5jJL*Jl tjJL^- iUi 
a J - a SI a-i-ft J*^-j- t-jL*JJS £-* ajlj-iJ l j-^ p-J c L fr. yCj a^-i.J-l Jj>-L ^1 Jj-Jj OV 

^jlJS OOl^j ^ .A. I S 9 a JLa ^J.P jJLUl i/1 IJL& ^JlPj t a^« -p a II 

. (( 4~>- jUM ^jJLp 

3j_jJ_ 11 j»jJI frlj_?-l <Lk~jljj ' Xjil£_w» OL_Jl j|j l ^ . i JjJLptJ j^Jl lij jJaJl fljjSj 

d 

^Ldl Ufri^x V j->Vi 4 <L ^ ^ u 32 -^ up* '-fl- 5 -^ 

: oUl 

Olj-isJ-l jjt * > Oj iS ' * 4 LLJ 5 ./2 >o JL>-^j lili — ^ 

d 

Ol(_gjj>-1 ^jl « * .l j a :j ^ illli tb LJJLJ < - ) ' 0>*-* <j* 

• A —^ {j* 

ij -Li <»J 1 < .,a O' i^j-U Cf“ fc}. » <t y ^J.a. t - 0 ! LgJl _oJ! ,yz * j — \ 

( J-fl-Lj O' ' ^ ^ C V a 'I 0—a-' y 3 * ‘ ( J-®- ; -’ Dl b< a— V - 

ila.ll Lo—S" I j-6 t j-« (_5—SI 

J».-:i M jj-Vl L yayIj iMyzuspersicae ^il 5 j^>- y~-lJa*; 0] 

. aj-ijLl liJJj 4]a-^ljj 

i - OlS" <Gli ( yS^*j\S*-y 4 jljj]sj iOjI jJ ~ J -\ a W -^j; ( JjLoj CjS—- j^Jiil OJlS"l.i} — i 

< la — 'jy cr-^Ua-JI ^ X OLi-jJI Ji-* 0? 

jLiljMl 4l j --,;l OS—(jJ-i-A jl j*-« ttla-Laxj V L* IJ-ftj . oljJuJ-S 
• <i'jj^' ^’J^ - ^ «-^ r jL^-ll (jejL^axJlj ^JiJbJI A ^a .^l y 



diLijJI alu j _ 

S' — LJU>j Lf IJUjL*J JjJj oL*l^a:<«>Vl oJLfe L j^° 01 Jur ^^Ipj 

(_£jLJl JjLpJIj c 4JP» l£ O L .^. X -1 ^3 ^-Qaj — 01>L»L^ i «1 oA-fc 

p 

jl -Xsf j^JUi-3 Ol j£. wi-l 4_Ja_—<1 jj JULo^! -lJL^P ^Iji (_y> ^jjLx-ll (J^" -5 4 *^i (J® ■ • j 

gja ; : ^ jt <u_^_c tOlj-iJ-1 4^ . jj\_?o ^1 jl_i-o ^a * • ' > V jlj-jJI j 

4_;j>»j <y *-jijijjll ol a ..<all jl.«» 4-1 jl fcfJLJJLS - . j*Js>L«_l» ^Jl jvJsLoi 

jl 4 *LiJjcJl 4 _JL»_p s-Lij 1 sjl ji\ c ,_»Ui!l oLi—<»j 5^ 

^ j^iJI JsLajJI 1£ ^j-Lp 9 j2* L^« ii'!>L p L$J LS i)l J-^lj-*-!! y >-T 

il oL-JI A>wj! ^yi ^j^-.c-L 1 ! j*-®-!l iJ y-> cSj'i-x-il ^U?- jl^«]j ti_<Lv<iil ^LwJI 

jjL5lj L&JLlp jl ^-^jT 4 ®jJ-r^ l g 1 ■ -Ijjj <la--i 5JL>- 

. c5jJu»JI 

* 

\ i j^jiJI 4X-ji_ ■>**m 

*lj-srt l? 1p L^Lj 15L_- JJL i - O ^i oL^j^iJI js- L/ ^\jjL\ ^ — \ 

0 JL® L-^l-i^ll JjLuJI ^J_P ij OJtlJI J_<J 0 4j1 ( ^ ^ V A <Jj-~«jIj ) S 

p 

IO-^aj 0_i <JT JjLil Aj j|a: II oJ-Aj . ^J-aJ 5j...t.4^l ajJ l5 Jujj l4_pLv 

oIjI iJOjwLj^ jj j> f.j jl^j (_$ JJi_n3 0 Ca5"jJ jJ <jli l ^:?-«_*/? ^j^p 

^-j^_j_aJ\ ^a_j 0 j wL_j ^3 V *0L_9 c o» )a a "-✓<» OwUlJlSI LSjLj^—« 

, yu pj ^ 1 £J Jjir 3 ^LaJ C.1 4 5 jJ^J-\ 

^JlpL^Jj Jl_ 3 O-ilj (. l-^1 U ( JjI—«J1 ^1p Oj X -1 Aj jjo 3J—« ^ i L^_LS" — Y 

. jLaJI 

oIjL-J! ^ jlp ^lj ;^JJLuJI ^1 p j_*_aJLJ 4_L»Li-l 5j_Ju_A-i 4 j joo o 4 3*< L^-LiT — V 

. l ^ ■ * A,& I J) I J J, I «- ^xij 
. ^J_fl-uu oL-vj_ / AjaJl olft — i 


-CtLixll Olwj 

: oLjj^aJI jl 3 jJ^-\ J>b j£ CjLmjjMI : LjU 


jb Oj.- > - aJsu*I y j ( yJ1 j . ■> tjJ--* (j- 4 jS i L»-£” 

jjic- 4_i a n T..1I y* 4 -LJL- » (JjUj jt jl y (_j* 4.Li : ~ j c^jj.yjJI jl L^.:'x-C 

IjJ tiiiii -Lxj JiJ ^Lp- 'y**i « b L a - * «j-i-J-l jr^J t ji-JL-JI j*j ■ -it ^all 

L»f . jt-aJI tlj-^-i j^jIp ^j j - j -all jt jJJj y-^ij t^l— P-* J-5Lp i-jjt-S OX-i-j 

t -> L^jLi 4 4_jL>-luJt a !l jt a^»»**_^-t ^>-b I—*o j *-4. i i ^y^j a^jLijl 4 _p^aj^I 

jl^s^j (l.>L^ il ^pL«il ^Lp- bajcJI jijj L« ^LVI jl oLpL-JLj j-LiJ eyj jjj£. 

jt fbt e-Lp- yjj-yt Jl Jjj ^yLJ ^ aj_JwU jL j-.- /> . : . ~ L*^" lyj jail ij-iJ-l ( Jjj 

, yjj^ai\j ^JjLhjU LjS^ y JLkj (J^lal il< 

i«t bb -— a^is-^-l ( J->-b y* yJI oL* fl 1' y-* 4_PyA^il 0 -i-a. ^Ip* j I bjj 
IJl» ^.^Ip- (J-Uoj 4-iti — L$-l 4-UUJI 5j-Lj-l Ji-b yL^jj L$j! ^lp (Jjb L» oU^j_^ail a.iJa JL»-1 

jt -L_£ jJJl>j tPropagative viruses a^jJ-1 Ji-b yJI oLy ^ . a II jl 
oLi^p- ^L^t (_jtp L»«-jjlj LLyU jVI tBjjLJ-lj L^j^Apj ol-^jj-j-aJI *Ua--- j j..»7 
Ljf t ( y<j ^ r ..a,l 1 iL«L>- a<uj ( yi_J (_si-SI yxyll t _yLp *r^~b 
ijJJ-1 Non-persistent viruses i-ilJI t J-i ^ L^Jlp ji^. jtf 

ol^j^-aJI) Persistent viruses aj-iJ-l ^y ^bSUI (4^-jbLl ) 

. ( A-JL^t-Lil 

: 3j-li-t OLaj^-iJI jjL^jj jj_y — 1 

y* 41 g « ^ Lftjj^-LP-j a1 ^|->-b a i l -L>-t jiJ^i 4-^m^^t^Jl 4_LjL>V! ^j- 4 

Circulifer JjjJl JaliaJ <di^j ^ Ul 4 Sugar beet curly top j5L-JI y^y jljjt -L»^f 
a^Uj^b ^‘l^j Uu jli" <jt 4x— Freitag jayi\ xti itenellus 

^jl_P ay-l*^-l 4 j U J u 5l< jt La b 4t^-ib?“ yjj ; a 11 jt jti 4^J aJLabit 

4l>LjLiiJI jJL*J 4obaj jt |_5-^^ 4djLjL;jJI J-LP- ^y *^t 4 _—pxj c-^Ly a lt Objil 

4_jLs4ail (_pt4«JI (_yLp Bjjuj-I oi-ij plj-UJ 4 bjt — " 4 j_J^-i jt 4_~>0 (_fjJL«JI l^J 4l4-l^»J jyJ! 


■m 



oLkjJI oLuijyi 


. aAj jl> a ^1 a jA 


iillA l)T aJL» ta^-i-l-l yl ^£i V yj^j-aJI IAa jl cT^ £-ibj Al-b JLij 

yjysAJ *jL»U-I oj-iJ-l ^ij -Up ilbj tyjjyJlj i—jL^aj yjl CjbtyJI A^-^j y L^ajLl 

* fi 

^yJlP 5y i J-l AjJUO a-U« SJUsLj jl -Uyj viJLi-i—S^ . L «yj V • a-ti obL-j ^yij L-v »jj 

tj^J -1 bIajJ jl Jj (-j ill As" i yj^,. .a Li aAaL?- Jjis>l a JL« yLJ a j-LA-I jli . . i_jLs<ail j J>./all 
a j^S yiJ-1 jLjl>- 1 t Aj^^—J l ej Ail Ji* yjy-il 1 ^y* oLj ^jIp j'j y i 1 1 *A*U-I 
L y ii:~ Jj^l ^bl Sy■!.,«.11 JL» . > < ( yjbij (JAA! a.... j jli tyty obLJ ^Lp Lyj JuUj ^bi 
• '/•'Cj ^ <^1 JlAA^' As—A Ujj 'i <\ Jjoj i / o • ^ t/Jj^Ai' JAJ 


yjyAJI I A* ji y 1 4 ..-i.i aj>»,>;.-.. 11 ylj \<\ VA 4j—- Bennett and Wallace J-*?y aij 

* 

yJj ^oao Maramorosch 1 *jl>-j yil ^JUJI ^j^Jj ci^iA-l Ji-b ytSy. V 

* 

a j^s~ y* jljjAax^ jl -L>-j JjL» c ByluA-l (jA-b y yj^-ijl I A_ss jL *VL»jl»A ijlja j! 
Oj^A AjLiuLI ay» jli tAxlii^* ols»-jJu i_iA>w4 y*yJI Ljljji Jjo£- yjyij C.tenellus 


ol «;i > vjAl y LfA_p t-ilyl a -y yjy y iLbj cA_JL*JI ol a j ij^ AI y y^iil 

jypj-»-^l LAS' jljjl JjLj -Up Ajt -L>-j A_jl jij tjlyil AJL*j y* yJ ji y iliij t A .,h a ^»jAl 


jl ji VI <S-y>sy* jli t A^-Ju*. OALJ L Syi JaJL-^s i_Ai-iL>*Jj jt J \s 

. Ajyd^l ilL y«* ^ylpl ^j«i_P ^sJl>^. 



A>UaJ Ji-b y LAAl, Aster yellows y—-Ml jly_^l j! > h Y “t a^> Kunkel ^yii aij 
Jj-b AiUiu- ayi aJ i—^ _Al IAa Dl yLu*l ^yle- iaJ JJUI Macrosteles divisus l3jj-11 

^ls wLsj . b j-<s Jji^ < m w. ». Jli aAaL>- ^i, i ayi_l-1 (j l i ^ t A I j aJL> i a1-1 

fli jL a j l-l ^^A-b ( L*J^bi - ■ - - VI jjUCj (Jb*-jL>-l c-»Lyj AJjLsy 

^yJJ Ajjlj Ly-b«-j[ ^ ( aAU>«^» a jA {T o Sjly- ^S .......oAl aA^Lj*- aaAjs y* jly 1 

(_y*AJ Jj t(*T t (^1 Ly-y J J^P Ijji yjll jAi £j)a~ *~j N Ay^n jl Jj>- ji t AJfjJi 

i^To y ( _yl f, l CaWjJ i — Ay- bj L«l i A.»->. L < obLj <^ — ■ . /a j jl lyjlAA«] ayj 

■ “A l eA jsj . ^ <_5ja^J! yl^ l^ - 'j*^ ■ ^ a a > L^_>b 




-CiUoJt oLutjjai 

. t t o 

jjl il y* I j. .5~ \i.yy- J JlJu aI ^Jjo^o ^V”o ilyVi yxjyj jt ^s- 

0L» Y £ a^-■•- i -t y it_£jX*il <1)1 y^i jo cL^Lp-Iju 

. i__-v 11 aJLaU- .^7j t(_$j JjJI <1)1 jj.- ■>JLl ajji-l j y I^jli <_.. -U 

. a y L*lf L!> .^ '„; - i ( L»j0i»^5Lil) *_—;_—Jtl jli o y> jZ'i iyu yty l/*t 

*)L*_3 y yjj^. _aJ1 jt L^j <3 jb .jl (J JL>-J aJL a cJLf JLaJj 

yjj^ a 11 yl^A oLS’V AJLtjia 1 ^ £ Y Black jSj . aJ aJjUI JyJLi-1 

a Jli oL/2>» (y l^. 1 oljL-j ^^Jlp <3jjJ 1 iaUaj ^y* aj> y*j>A aj A a ij jL liJLlij tayi«J-l 

P P 

y> Ijj Jl>- JajLij V yj- i Lt-L a - 'i j - » ..:.,Jj i yA»I oliL-j J} l^i-a 'i ^*-5 < -L?-lj 

P 

fyi'j £^jJ ur 1 ^ LS^ V*-^' Cf* '■V* a • <315* aJL* siAJi 

jjllj t ysi*laj ^yjljj tiyLsuil JJiLjjJI ^yi-P Aj A_ajJI JLa_j ( 

L jS' y* A— l A-j*»jf y*^ (Ajjjlli.^ ol A. a>o A_4yL>OJ t y y.._ » J jJbo« J>ly’VI 

i» P 

A->-JA 4 AjLa 2 ^» obLJ (jic- ^Ajt A a.o (_5 aJI i»Uaj lijj ^ Y » (_ji <_A■ a > o 

ilyJ-jj < OLajjLo'ifi jl jJl+o\ 8 yj-~3 p A_A» AAL-j iaJ il ji 2/1 

OLpAJ iA*> (Ijjlj L" Jjiil jl■ j j liiii A-ajj (£^jL*p 1 f a ji 

aji CALA t _gi c ’ j*-i aJli ( *JL- A_?-Ij j ". .»! ja>L-A t ^— il * y* 

a^iill AjIjXa AjI^jli 8 ^J-aj D aJ^jjj^I BjAj 01 JO^j 

j*J !_iu-iA*wJI Ot L*_T t La^. ^ 1 i ^ Y 4 A t i i Y ur^ 

j_>-T ^- ^aA jl a j_JaJ-I ^yi AjIjjo J^yAjj.. a il £ j-~Z y il)1 JAj Jfeyj>0L» ^-otj aJ (j^-J 


■y 




y^s y> (_j1-aA- 4^_J_JI a 
i_Jla_>o aJI A-jf l yj j-; a " LiaiiO 


iiu^ia M o Y ii- Maramorosch ^jI jJj 

oL«j>- JwLPj . j.~ .aV' jljjL-sial <__ ■ -1 Ai/«L>- a^^Al. 


LftLijtj i i?Uaj y* Jy T > • y* ~A£-y-?y* yi^-l Aij . A^ia>- ^jS’ Aaj iy \ • • • • 

P 

j~ y»l ^i-P A jA ^ 1 t ^jji^-aJsJI I Jk-ft U-sa^ 4_*_a-L^« L1oIjL~J ^JlP L°^a V* • 

4_A_2.ixj 1 l g-‘-^>-^ fl-Lft ^yA jj] ^-i 4 4_*-o*o j-i 4_^—J-a^» 



oLyi.ll oLjju j _ 

^ al j>\ j*-I c<_Sj-L«-U Ljjj Ji jlo>-l (*-5 ‘ Oti obLj (jip L^jo j\ j&j 

r li Ajjtft sol j* \ * lLDL -L3j ■ l-J'-^-Aj 4_iJlj AS -^LJI ^jJ->-j 6-La 

I -L*j jjlLij JjLjLS olI j ■- 4 -1 5jAj ijt JL>-j -Aij t ^ M * (^1 M • X \ • ^j^j-aJI 

. 5jOJ-1 ^ ^A-*j 015" ISJ OJ->«_; "V 

: 51 jL^rl ^1 jULil — o 

Cj* J-iao Rice Stunt jjVI ^jjLi j bi ( jj_ r -i_*JI OyLlt JJljl ^ ObLJI ^ Jaj>-jJ 
S <\rr a_^- J-Jj <.Nephotetix apicalis 3 jj J' -klk^ aJ aJUUI Sj-OJ-l ^ 
a : I $j - ‘ ^ u>C«U- «j-~^ j-^J i-ij-s--* iiiLli ol—Jj \ <\ i • j ^ ‘W'oj 

* 3 * 

^ Ij-Ls a-e -kJLiJj L ^>- ■ l*l-$J (_$. i . k ’.' il)1 OjJ t JL-^-1 

(_5jJ^1 (_$ jJI i_fl. B ->«-lll j J_3 -AJj . u*J_ J ; a 1 I JljL* a_jl ojlJT ^oL—JI jljjl L)Li 

Fukuschi jiLi ,iiJji5'coir>«* : ^ ^ Jii ^ ^ JL^-I _11 ^ ajjyc ^ j j: .i 1J 

fi 

^ '%~> r x ^ ^ Ol Clover club leaf Virus Ol oLiJ ^ \ <\ o . 

<ilJL; ja ^j ^ ^. ill Jl j: iLj ollij <.Agalliopsis novella <ij^jl J=>lk, JL^I 

. ijL^« obLj ( _ j Lp -AJcO JLj>-VI klJJj £ 2 '““^ b* ‘~ n j *• -t-1 

<, CjLomJIj ^vJJLJI jl ala_j |jj ^jJ jJI t_...«.' ol ^ oL^j^iJl olij-l oL-jl —_jf 

: Ol j it L-l ik-jljj J a:; 1 l^il 

j~e- 1 j . . /a - K . I Li ji^-l aja—lLflaJ i-~aj-iJ-' ^yJI oL-jj_-iJI jdi*-* 

S LJ I aji—I jj <_5_j JO«JI ... .. 2 *i ^3 oLrfjj- ^ a. 1 1 ^jA j i—«.—• o^fl *~*3j*^ 

(JjL^ OLlilLjtj . ol jA-i-\ * Ja- j l^ jLuJJ l^J I £j> 4-jSL-jl5Lj>l (jjiaJL; j I 6j ' ■ -> « U 1 

i l g . - .<j c 5^J&UaJl oJLa ^w? jj 

* * 

OlO>-J 'i! ajl tl-L>- l.aaa>Q> JtUJI SjLvaP ^j^-iJI J--S"jj -ti — ^ 

^J_ij J_3 l-L^J aJJbJI 9 j .1,4-1 jt {j~>- ^j3 t L yal>«JL-»-il j . .^» ILj (_5j-LP 

. j; ..rrJI ( _jLp 4j JLaJlII s-UjI 


rr o- 



-CiLioJI CiLlu 

hJjUL-JI 4-?«-«j 1 Jj-b ^ -' -« -*- j L3L»- ^JO-b Ol ^j.jj^-o-11 Ol y* — Y 

tbj l Oi-b iS^j J O' o j ■*- >JJ y&i y£lj tj ^ .x3-hJIj ol ■ ■ 1 1 ^ r j .a 1 " 4 L .0L^J 4JL-4ijj 

Jjj ctL>OJI 4 at?:* (jJUcO olyObLl p. 43»-« Ol JO-^LU . JjLhJI ^^JLp I^O-iJu 

oJi JLa^ jji-* tftUJJI jl jji ijS"jjt C)j£j oLxjyOJI L y^*-> O* "^-(U -b»-j 

a 

-ti I JLaj c L^j L.-3 4 ->w4 ^jjOJI j^"y 0 j^_j is yj-Vl jVI L*i cj^-OI 

Storey j-*-j dll IS (\^9c- Bennett ) ^jyOJI OUo <Jl iy jij-. j _^-j ^Jl 
O' l $:,Cx Maize streak virus SjUl Aa_k^o ^LJ' « j ^-' Ol l <\VA 

^Jlc- ^jj-jUJ -dxU-l 3j-i-A-l ^j^Jj <■ *- i * ■ ; A- ilyJI L^jLI ( jtjj^Jiil Va a•: i*> 

OLi <p.L>JLil 4^—JV ^.,a7 Ol olj-iJO ^ tlj^-V V <-L... > *j .1.x Sji oLj iijj 

. <uJlp 51 4j j^rj 5-0* oJlL U.^ ^_<Uaj V oLjJI 


oLJ 4~ » -OOljJl L^LM ( Jj>-b yJl^o o' 4 j^Lc ^JjOJI 0t olb Oj^j oJj 

Ol ^ 1-1 o^ 3 *- or&j JiA* y* ' ■ * ■ i A t Jajl 3I li| toj-UI 

. Oj-xJ 1 -! 9jjjaj ^jjl ^j.Jj-jsjI ji 4--^--i0j-JI b^Ll-l 9-Lft ^^>*b 


ol~«jjxiJ! ol ^ j-~S” <4jv—oVI ( Jj*-b oLxjj-OJI jLLOl is 0_^j jJ — V 

y*-3 .yx.ii3.nJI O^P t(_5j«l_*JI jjjjOi oljxixi-t 4Js-x l yJ (_jxJI 

4j*«—* jV1 (J^- : - : -' 4< - J ^ypixA-l Jjoxxl^J cl;lL_.Jy—All Ol I— 

J_aj ^ ^ »II . ^iJj tOOL. jj . 4 H jt-^1 *- f 'j-*~! l5J*OhJ1 C)1^x* 

~l*j ' y£-£_ t.x 11 1 ♦ t jl*^- ^j^-mi ol \ ^ T 14 * .. Severin 

OU (.Eutettix tenellus Jj^JI Olio S (jjJLxJl OIj-^- 1 0l^» ^ ^ VI 
t(_5ja_*Jl <Oj-l_3- 9 -L>-Ij 4—pL-x JL-aj OJLIjj tijjJl Ja—JaiO <_y* Y ■ 


4_^»_—jt iJ jSJ *)! j - ■ a m 11 4ja.<ljj L^J ^OJlj oLx.j j -.- 4 I I Ol Ojt ( j-^aJLj 

Op^-LLAI LijjJI Li^Li- ^jj-j-flJl Jl a : (I *Jaj Oj^J Ojj . ^L1 o —i J-aj N[ tiijjJI 

J X. .p3 jJL (31jJ T P .* 4.1. " Oj, 0-.; y- Oj-L->* ^0-P l_— -— Jl jA J — -- 2 - hJL) 

< . ' 

[ L^LLI Oj-« l. ■ -. 0J>0 oi t L^LiLI 4 j-yS L>-J jj? i ; 0j4 :.ail <3 j^«—-4J 



btjU- JliiiNl AJlSL.) r JLP jl c L*JU-Ijo pi£jl ^ OlS^l f -LP JLJLj 

L^O- ol j .. t - ^-t <u JLkj ilL»- iIjJIju L« IJLa . Jl a * iNl 4 ? U. I 4_^.. 1 

cL$Ji— : -—~ ~l» L^jOJ 31 j..jjjLl ^t P-® 4 * ' ■ - ' Ij jt frUJiJI 
Ijf fL$JL>-ljO Sj JlpVI j^S' ji j ; — < JaLiO L^j JLa-^j L^iLI kiJlij ( JJO> Ot 

• i£>-' (^1 ol J-5 o-j>£l Or* 

lOato^-j l ^ '- < jr_ c Jgl ^ 1 1 QOJ. 4 0 aJs-^Ijj J.3 : : . ^0! Olal—*—^-j-aJI 01 — 1 

<0~*ta L* <kja-i0 O Lgj| (_jt i oLjjJI ^jj>j - -p* H ^aijr I<0 lij (_jj JL*JI 
a JL& 0p^-j J0j . LgJ 4_LsLJI a j .» 4-1 0L*-Op OJUiTj — 4_a-jjj^l j-i-P oLjJI 

0 01 0 * \ ^VT 4JL-i Storey Ot 0-j£ t Ol—jj.--a.ll ^Joj ij ^ *u>T , >r ijjJaJl 

5ji oLO j ; ., ^i P ^^aSLa^JL—U ^Li vi-~>“ <3jjJI W ;i 1t»«J £-4 4jjJajJI Ojij Uaa- 

( v r 5L*’_) iCicadulina mbila <3jjJI JsLkj fli j*J jj . 310 l-» 1 , . 

p 

JljjVl ^^JLIlIj (_£j J-*JI cL>I jL>-| 4»it ^ C UJL* 3ji OLj (_£ -L*j ot S^JU, .>*JJ 

. J* *J1* )L 

^^ ^ ^ ■» ^ ^ V ° 4jLw- Bennett JLij 

j-- (j JjJL>i—- ^ ill IJLft JJLj (_5 JJI (jjjJl J?Uaj a_>> 1 « :> o| ^ >- 

4^J^- j -d-Ll -lUU- 1 0>l^(J jJL>«_ 4 jt i OIjLj 

^i_pj . a_^- j 1.4>j oIjLj iS -t-Jt-Lj L- J-lp JwjJI Jlj£ olOLi 

fi 

^ t a Stable 4_iolii! -3JI IJla ol J-is 

° t^jLijJ a}ojl jj 3jl5 JLp- 

p 

. */ ^ • J ^ 3 Jli 1 la - w i ol iiJJ JlS" I I JLgJ 

Jl 4—*j^JI 4-*—^-^Jl (jt fjg^" (J t g s ij I^JL^»Jj ^jLuJI 0 >XAj 

p 

(_5j JLP JL#^ ot l (j ■ ^ C 4 . a^JI a Jla Ot ^^ul Jjj tl-L>. 4,W . ■ - ; 0c5j*o«-SI 

Op ((OjLJ! i^_-jt ^apa j OJJij t jj-jj-j-aJL; i_jLs<iil oLJl j. .^ae - JLlp — o 


-- CiLu-ll ot-ui 

jiji Axe- (JPjJUJI d>l JL?-V ^jU j-j-P aJLaj^ OL-S" j* JL>«JLi jt Jj 

. . oL-aJI Ojl,. ^a ,P jjJLp Sj-ld-l (_£-L*Jj L«.iap a^pt-dl (Jljjl ^k — ^ipj . -A nil 

al^il ^ jt tL$J al^il dUL: ^ J-Miijj t yiLix^--J Lfljli 

. 4 J 0 LJIO ^JSl$ yj 

: 5 y. iJ-t J*-b <l£JLj ^jJl jjjJaJl - a 

*——»Li31 olja jjj* ) l j 1 a ,~i ^aJI o!j—id-1 ^ji-la <£jL-J 111 Jjjjo-ll 

aJu«JI Lf^j t^J-51 (_jJ| Lftjl-ia*- JlU- i i:J Lgjti oJL«il ^jJj J-aj L*jlp LgJt ^a (^slil 
4_JLp L»_LaP (^JjLaJI 4_>«—jt <_aL*-LSI jS jd t L-al.wJLllj Jalajd d.« >■ 4 ->jL»<.L i' 

JjjJI Jal-Jaj jt _< tLJt dLla ol dl ^ \ ^V“Y <x~* Storey -tij . »j .1 4-1 

lift Jl-u jt 1 3 :Cr V d t ij jJI la.ja^J J-L 4 <^111 Cicodulina mbila 

l yJj~*jzS\ Jo j-JL! 4-ULJI 3JL*_* X^-yj i l jt Jj»-j -JL*J ' (_/*'.A^ 

4-l“}ddl ^ y-£- i j* JUaJj . ^ijJ>! ( JJLj ^ydl iJ^L—JI JuLj S-LjJk! jjj VI -L-s^jV 
j J-a iJ^UI dLb 9 _L*-* i^J. <>■«■' ddij jl Jld j' I j aJL>- 0 j~>- if I 

. I -> 1 -^1 1 JibJI 9 j^Ly* Aj jJllJI JjLJ jl (1 JJjJl 

a Jliil la .j J 9 T:j d—>■ t 9_ /f -i»-^"l jJ-i-la ij^Jj-z-^ 11 9 *_/tl jj-i^l _^-ft jl 

9 j 1 !I Jaja>«j ytjj-yj jdvJI ^ Storey ja*"j j-i* i t_aL>JJlj la 1* jxj d~>- t 4 —jL>«JJI 

. <JLiaj u;JLJI lJjjJI JaUajJ djldJI a JJjl 


5_^i ^ Jjrr 9 j-dy jt \<\YA lx* Bennett and Wallace xj*y dJld 

aj y {j* 1 Jit Circulifer tennelus Jj^JI HU IoLaIJI a J_iil ^ 

VI 49^-jVI 

|t—^>- 1 1 . .j ai l j^iil C. ■-■ 1 AjjIaJLII aAiJI jl ^S- J Ji ^jVH 

^lljjJlj A 1 * dljlj 9 Xj> J J ~ 9 J d > - I:. ) 4jt ^A t 9 J l l 

c-^l -a~iV oL'LaJI dH iy SJ, -i j* J—^j? taJlj . . 4 ; - « iJL< ljLJ ^ lT^ 


CiLLJI CiLluj j-ij 


{pL_dl ^ylp 1 1 g.. < aa'i ^yiJI a-lil Patj 1 ■ » 1 ^ Sjlvs^fl JLp>-I Jb^jj . 

0 

olJjj-* f 0^- £» 4 i-p--J 4-. A* 111 i JL*J1 4 T ; » "C : 7 ^J^-Jljl jt ^yjl LJLp 1 Jj& 


. a il ^-^4 4_Jl_i- PJjJI -5 JLiJI ^Ly iAJUJ-jj t JJL_*JI ^1 ^0.11 ^y> 4 M-tf': ^ 4_4_iyjaj 

jli P>l71 ; ■ 11 (_ 5 ^' Sj—*—-^~1 4_> 0_*_t a J~*> ailj^jj . P>LjL_-jlU (_£ j JbP kt»>0*_£ 'if 4_1L^-1 a-i_A ^yJj 

^j^-jJl jLLjl Jl«P»-l jljJJ killjLjj C-ibjJ i—>1*111 ^yl| ^jJl ^yi JL>jl^-1 

. (_jj jj*Jl Oj Jl>- j ^JJLxJI 

4 4 4 

IjL^- tl)T Jl^j OJL* {^0_I1 (_yJl aJjtll OljOjf P T lj«■« yjT L» LJLp-j 

• j 1 ^ 11 £* A lTJ ^ 1 

£.* ilj L> jj*> 4 J 4 JL 9 UI ej-i-A-lj pLv> jy-~a.il Jl?-I ,j\j 4_jj-*Jl Pli*iL»JI 

Jipb l?JJI <Tomato spotted wilt virus (TSWV) J_^JJI 

t j£a j jj-AJl J-a-> Lf^-t iL.l£jl a jJ^J~ I j ajjjJ-1 oi Ju? Laj iThrips tabaci ^yiil 

JiL*Jl jy JLf- OJJu o_s OjSo ilji {^jy-j-iJJ 4_Lslj lJ^So 4JL«L$J1 5y.i. 1-' djt 

(_^1 -L>-jj 'i/ 4j| jij {4JL*15" \j. i~>- i)j£j Ol JL*j jj—dj {4 jjj^- Ljj jS" fUll i—jL^ail 
0 

Sy-Jol-l a0-*~« 4_oLa_> ^JLp la£tj iP^ijLa-'ifl IJl* 0_^^j Oj 4_j| 'i/j {4_i00d! 4_Ajyl> 1 ^ - - > 

■ j'j-Al (*-* ^yJI If Cjy-jy-il! 

t>4 1-4—1 4 -'l «f Jli Jl aO_*ll ^ ,j“3j-?a 11 Jt-Sojl i^-L^S i_j jj>3 ^ {j'ill 

0 

l jj» 1 % Ol -Lj^- ^j-o_*J1 ■ ‘-r-’jl ' 6 : , 1a4>-^Aj 5 J-aJ-4» ■>.„.t. £-\ 

tlllj ^ Olj-i— 1-1 al-A {I^j 4 jl ...a * ^IjJ^ 4 jsJL —>%-» OL “Jj-s& • la-lllj ply .j. 1-1 

4j jLaj ^o_*J ji 1-1*j t^oll jl oi Ojj jlj-dl £-* ^jloLl ^ij-^ 1-f- 1 ^ ool—-j j .a i l 

ply .-.,4-1 tillj i y 3K > 4jl -l-^J 0-# 4_ll {pLvijy . iJI a0.-^1 lU-j aJUuj» 

jyJLf- L^JLi Jl*J Jl*j pijPJ~l dU-J oOju 4 ^ t—>jJ-4-*-; jl {t-g-O ^9 L^JlaAj 'i/ pL-jy-jj 
dJLLJ 4_L»Lj plj_Jp>- ^ylj LjJ'if pLJ_«_*JI tillj Ljl_i {plj. .L j-l a Jl» 41 a •■ 7 N 


. pL Jjyk}\ 



-CjLkjJi CiUu j jji 

jJjLxij ilUj> Ot XJr t ij .1 j-l jJi-tj j£ ^jA 4_P^^jil a-L» 

L^jJj yiJI soil o' La_. iPhaedon ecochleariae 5_ r o^ ik-ljj 

olIj.■“.. *>- 4 U ijj iij oUjjj—jsJI ^^-p l g - - ■- -» oil: >»j t <_5j Jj«JI 


^ i Lj iJiJ—.JI ^jy^-s iSLa- ‘® j—- j -l ^ J*»-I.s j-f «. ( _ r a»L* c—jIj |*j olj 

;.«0 L» JUp LjU j,_j i a J-wJkl 4Pj ./i«11 <u JlpVI Jj Jl 0l» t C-.a 1 ] 

. <_5jJj«JI ij.l«:ll tlOt Sj-iJ-l 

Latent period : jJL*- 5j-iJ-l J^b pISj ajsi 

jjJLp jS ot c -~>*j <L~ : •>- t4. ; » Lil 4 -.,«<gLj- ajJLaJI eJlAj 

a Jl*j 4^. all J-iO Ot t $ ■ *Xjr ^4>- i i—>Lstfu« oLj 4j JLaj 4 aa^^OUj-l 

■ <OaL*j_^jjLll >_ ..—>- 0>P_^t-"<T ji5”t ipt—4 t j^j L* e^laJI 

Ot VJ 4 4jUp1 5 ^y} ‘ jaj j-Al i 0 ^iJl 0 JLA pj jJ ijjyail ^j 

: 1 objJaJ oAP i)L* 

Ot 4_-4j<u 4 jI (_j! 4(_5 jJL*JI ^ 4jj0jl j -~*-Z- ’i ? * W pJ-Lj aJ, r a II a -La Ot — ^ 


4 jS^\ JjLaJ (_ 5 j_L*Jl Ojl-L»-l 4 _^JT 


4jijJL» i_-;-.—'i (_yJl t4_aJLl^l iljtj-Ji-OI 4 J t<0 aJiLJI a^_«l 1 j Ot -i-«o 

^J_ij 0 L 1 jj-* 4jjjiiil a-Lftj . iJjl j ;..w.t 1' a JiA at j^r {j* O-'lj—*-j ^P 


tt ■ .i-LO'' 4 i-T.^IIjj ^J.a : :J Ot pi--M^-...all { _y3-*-> 0t-5L*| ^ J_P t_.... .»■ . .Jaj_li ■ ■ " L^j 

. Ol i'ti.Jjj l^-jt £• i j~a+ H j 


OJUij <aj-UI ta.)a >Q ajJOl OljLJ j_ 5 jJL*JI cl4ljL>-J <j-i^"t Storey Ol 

OJUj (_£jJL*J j J L^i>iia _L*j IX^J 4j^l^- oLl^llaj ^aJlju. 1 ^* 

4 J ajjlj ij j - - a tl tJL* 4 a .ja 1 a^Ol 4JL^>t 4jt t OljLJt 

ejJUa ^ j_-■■ « :il Ot ^-Lp l »laj J-l—j ^ 4jj-4>«jJt bJlAj . : .»U ^; i.>»j 



ilit *'■ " CiLui j j_ii _ 

JIaj a1 ( jj <lsJ-£')l ^jlp U*Jj~2~ a ^^ 

Oj5”i ^a!! i—4—<j^iaJlj (_$j JaJI j 

C-Jj jj-* 3j_JL_J-! jjj-*-Ll Lft J-j-L ( ^S\ 3 jJJ 3 jJL-aJI o i-& jl — T 

. 3 j-iJ-l 4,la «*l jj-AJ <L)l ^ij c-^Lvail JJlaJl ^Jlp ® j-iJ-l ij*!L*J 
>> 

$t_ 41 .43 U ^JjL«JI ^JLp L$aj JJ«j «.LJt ^^4 I.Lj>- ■> Ja->4.*^ JaiLiJLj Sj-IaJ-I il )1 — V 

l>..-->- 1JLJ i(_jj jl*JI L^a^Lc N 4—-—»^vJI oJLoi j! ^^_>- 

SjAJ I jjj t a Jap (_$j-L*JI tL>l J_?-| 4 aSv_C l 5 JLil j^J I ( J-al ! > ®j— 1 -aJ-I 

. lSj_LaJI il Ja-J ^ ajt 

t 

: oi”L*Jlj j*JjM £j jJI jo *.j iia-jljj oLi j^jiJl jULjl : ImjLj 

Transmission of plant viruses by mites 

Ja) ^jJlp lf3j-U j i_iyi5 Eriophyidae l^LuJIj ( ^jjlTVI) jJJ-l ^ ‘JLa 

• j X ^yil ys>- o!>L51aII a j-ft J_jJs £-L-j ‘ *—■’W*-^ <_s® 4»t;——J 

iOL-aII ^ 4^*_LiwA—J (3>*i ojj>- LgJj t la 4 t ( Jj»-jf 4_*_ijt L^Jj 

OLa!! Ij^->- ^a f-^j> 4 ^*-LwP i_A*UI j-Lp aJj-ij (^JLII ^Ixlil ^ - J J ^ fl d P (_£ J-*A> 

. 4-JlJUdl jlji! ^> [./i'.f \j 4aS” 

iS J • a J L^j] ij ‘L^Jlp (_g-U clj oIjLaJI ^jlJl^p c^Ja» L^J oIaJLSvJI bJaj 

. oUaJI ja ^ :>VI (^pI^JIj JljjVI Jlp 

. (_-S”UaJIj 4ja—«ljj (JaaJ ^jill oL-jj-aJI ( o — A ) ui^dj 


rr^ 


- CiLljJI CtUu Jjjj 
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<u*^l ^Ul;>jj alia’?! 

( £_iJdl 0-_j^jll ) LjLaJI tjlw9 , Vl ipljj - t _ y v5>^l (_jj - OjlxJl 
j-Xj^ Uj^lS 1 a i ^jA ^ < C-a_>iJLl ^3 jii-l JjLIulJl 

V/*^' ^ ^1 * c J-! <* <-£_* t t ■ • 

. <u»j>*jJ olpljjJJ t../?■..,<?•>- oL^il 

0 -~ > - ^ 4~<>J>«j.l OlpljjJlj ^JyALlJl jl*-*>i| _ I 

• U>? ( {j* oUl y>- ^ jVjAJL ^ ^ 

HV ^ 4 ^ i ij 4 'j^j- 5 £*j 1 jjj^' b^j- 5 ^i° 

• v'y^'J ^j 5 


m 





: (Ji ^ 0 ^' “-^ (*-^ 0*3 
^Ju pJ Lo jX^\ ( JjjLaJl olx-^l y> y* alb! ^ll ^>r^Jl ; a]& j>x\^a ) 

. ( wiUi cj“>l>- 

: Gedeon u jjJ^~ - ) 

i 4 i-X k ■LLla!:...4 ejL»j . j5^y> ■ |»jlij tSj 3 ki> J*' 3 -^-''' 0 o^ 

-Up _^Vl Ji J_pCJ 4 jSb j^J ob 4 ( ■ -_U- Jlj^ ) 

. ^pll ki. ijlj_^4 i^r"^ - ^ j*_jlb> . ^-si’.\\ 

: Lamuyo - X 

. 0 y- -U- k a '. . /j 1 1 *.4 4jLmIj 

: Bruyo jjI^ - T 

s4 4 £ — X* 1$j k aJ Bjt . 4I J-** sjL- 1 k la—4 y* ^jI ojj: 

. ( jSb j+aj-\ j_^J ob k 

; Galaxy ^^1?- - £ 

f-\ j..b>- k <OnSl* OjL&-» . ll~4 y& . (J j]a}\j o jJijl dx-a jl* {_£ jOx>- \ a jX 

^ A _ \ 0 ^Jl^>- ^ |k->*^-l &(_S^i 4Is »a^La - s*'. 11 _Up e-l^oj>- (_S^i k3_j>Uj b^jJl 

4jla4>^l k ^kUll kJlijlj^4 ^4 ^-jlJ -S\ » £"*~^r ^yJlP {£ k ( -.4 

. PVY 1 _ r JsllaJl <S^J o*J3 6 *- 
: Lito yJ - o 

I j-./i't ualuJl _jJ-j * . Ill k ^il^a^l ^ll ^J~c k 4 ^a 1I -b~4 ya ^ay 
<jjai yCj ; oij^JJ ^1— p~ . Lilt jj.i^irA) ^Lijj k y-o\ »jL>_i ijji 

3jl j^-\ jLj I^uS - «u>-lijVl 

: Pical JlSL - 1 

ojLoj . j ^JJl iili frl jOxs*- k iAajjA <L 4JI j _jt . ^»jJl tSy k k_4j j>- {jytOi 


ir. — 



c 03 j^JJ l—p- ''A j \ 0 fju I 4 J j!b £-jl 4 0 J-j-Li 

. Sjl ^£-1 4>-j3 ££ Il Aj j jJ 

: Colombo - V 

) 4_L>^ja 4 ^sJLJi JLlP frl j. J(jUl *A j .,^?>- 4 6^-5^ cjl —qj 

1 Sjl^J~l ^3 JJL*Jl 41 ^jc ^ — ^ A^-j 1 ( ^ x \ i. 

: Bomby ^- A 

4 ^^33 £. V* lS> (_j‘^■* ,, '* , ^ a^>j ^3 'u ojUj . ojS 

iip el^ jA>^-\ j jJ 4 ( |j^-^ ^ * x \ \ Sjh^S^ 

4 lT^Ij t £r^ ^r-^ f 

* ^1 J ^jMjJU^ AjL^NI 

; Cordoba aJ ?J - ^ 

*1 j.,hr>- ojLgj » ^jU ^aJJI . <_£jil <_£ j pyA ^ -l 0 jS 4 ^L 4 ~ .«*> 

4 ^ *n11j 1 f^ JlIp pi^11 j u^AJi 

* ^r^AkJl ^Ij ^jJu AjU»)M 

: Zarco jSJj - \ * 

4 ( \ ’ X \ i ^jl y>- ) aJLjjJ^ ajL^j ia* <J>j 3 (_$ jp^a-^-l e jS 

4 4^Lljj» u^Jf JJ-P Uj_JJl *1 yL* p 4 5^5* 

. ^-illaJl tjjlj ^j— Q-i AjL-^NI 4 

: Kerala Vl^ - U 

4 ( A x A • ‘4'*'"c5j-v^i^-1 0 j_c 

jip oij Jl Jjj>tIj oji ^ il ^Jj jL^a j^>-1 ^ i—T ^ s> {£££■ 



X 




: Orobelle - YY 

Y ' y~ ) ojL*j • iS ' 0 

clLlj y> y j-iJ ^jlL« . ALs- >-1 jA*& 0 j£jj ; Jj£L—a t— T l$j t ( j*— 

• l j—tUaJl (_jlj yjz &j 4jU>^ 1 c 

. Bell Boy - >V' 

. Kubanella - \ £ 

! — Y 0 

^U^pxil o^*Jl ipljjii ^-*oj all tjb-s^l y° 

: ( vU-"i c~J ) Spanish Types SJU*^i j^IiJl - 1 

Y 0 • Jl y>- ) !~l>- ij~£l i ( *—^ AX Y V Jl ) JJL^laJl IajL»Jj ^»Jo 
i**-*sfj) y yvv _* _j (, nvr _& j ( y yta _* : i^l - 

o^Lfcjj ) Y \Yt _a_j t ( ~./3~-ll jlip flj^>- Jl OjUi *!j-s<aj>- jl-4J oli 

. ( ^.^a«)l JllP OjIJi <L~*.b Jl dj>c5 t\j*ji>- 
‘ ( j-Xjj Iajj^jLJL^ j^iaJl __ <^j 

- T • • J)y^ ) s^l (^AxU J|^)U yUl UjUi 

l i}j>xZj 0^XJl La jLoj^ A j t ^ Y —a i ^ ^ ^ ® 

i-L_>- 0j_—^Jl 6j L«Ju y^~i (jTl! ( SAA _& ) >. iwaJl lLUJ 5_j t jup 

.( r 1x i l) v^lt ( ^ U • ) 

olw? I *_b I d)li * . ( Y ^ ^ 0 ) A*S -1 j jjl 4 -j ^*Jl j ^ I? 1 ^ 11 1jl*j j 

; Jj LkS _ i-jjjJI <JjjJl ~ <»«->«!! oLc-ljjJl 


• j~** l/ ‘ ‘ <■ 

■ j^-° l/ 



j JiliJl * 1 — 1 . -- 

■ Wj ij J^y“ 

• ‘ ‘ 

• <il^l 1 j-^j Lf jt 

• W <_** y.yj ‘ ( ->^~} yrjjj <■ ( j^*- ) yy 

■ oi»M ^ l_> t t iJ i '^y 

5)1^1 iiji 

jJLrfi ^yJl ‘ Sjl ji -1 4^-jjJ <c-*L*^>- j J ; v?L»^ jlSl ^ jJ-ii-aJI jSjk j 

^>Ll J^->- JjaJLaJI jjJLi O-Jj . j*-J—< 15^* 

^5 Y ^ *■^-'1—iVl L?U*Jv*j c (»r ■ - ^»Y 0 

. ^Jil jl p ^ • ii^Jl e_)l j>- ^>-ji bj£i Lo-Up j_j-Ul t (> \ 0 Sj1^>- 

t *^LJ ^a ^J, alall ol— j jl «-j[j _y ^ ‘ ' <j?j'/■ ■— ilj 

b ^ a a 

(1)^3 t ^ \ * 3^1 j>- 4Sf-_)^ ^3 «Jj1P J ^ojJl ^.Ai yj LoJvU^ 4 \j[^j {> T & _ ^>YT J 
— TV ejlj^- 4 j>-j.> ^3 oJilwJl jUkiJli . t^yA>*\.\j CjLjJLj j+Ju 4-Jl*Jl ojl^^-l CjI>- jJ 
jJlP <^jJj>0 'y L&JvO 4 ^SwJl 4J& y^AJ Q J^>J ^>Y A 

■ f« 

jj ^Jya.aj 4 jG . . <L^j>J.i O'•> 'ojl ^J-l is-ji ^ j£ot tijj 


’. ( j» ) L5 t tj£ ^J^-l jA <_a^ J iiaJ J jjc~^bil t\ ^>J| 5jl 

5-4^1 »»Liyi <_,* Ijljj p\>|JI Sjlj» 1jl+i pIj 4JI »jt>» »jl>k ilk j* 


- 

- 

- 

Y o-Y ^ ^jj! oU 

TA-YT 

Yi-YY 

YY-Y • 


Yo-rr 

Y\-Y • 

\y-\o 

jLo.tj 1 .Utfr 

YY-Yi 

Y Y-Y Y 

U-IV 


c yy 






oipI jjJl L>- j] - 


cji jp- ^3jiJl 01 ^Jlp ^ ^ ) Bakker oUlji ^y ^yC5j 

4 |» Y ^ j H (jy ojl Jp- L$y O-iil>-l <Jl«Ua ^ Y 4 ^^>-Ul J-<vOU) jLgJlj JJJl 

+ • 

l»jU> AjiS'j 4 olsUi! j^Iaj j yr ^Jlp y y Cj^i ^ f Y A j ^ ^ (Oy 

J>- .y ) j\ j^iJl jjl SjI ji~\ -U*yU y*» ^-gil OlS UJj 4 L$jLU>j 

. L(gJ>r .,rt ij 4 U&j^lajj 4 jUiJl JLdP ^Lp ( <U*ljjJl ^3 JUJI 

. \ j *^j \ j O (jy J>1 .,/a4-1 ^Jl y* i ayjJl 0yiJ Q 10 _Jl 4^J>-Ul jJS Jjj 

Ojj>-\j Jeong ) j»Y o 6 J\j>- ^y JiLJl ^y *UU J^^IpI 

. ( m* 


ojlyA-l y« “ 1®y ^r° ^y — U»UjLI oULJl JiUJl j^juj 

. SjI j^-\j <fOlJ jil 

lU?- ^ ( J-JJl *Lol os>Uj ) SjI^A-l ^LiJjlj _ I jJiS — jUJl JLap j^tx-3 

4 iJ l_P SjI j^”I 0 LaJU-P p_%* 4 j I.Xj ^y XJL*J I Aij.X^-1 jUiJl^ jLftjVi •—■> 

Jj>-j Jj j 4 af>L^Nl aJLi ^y .j^La^oi iJUJl ajl^A-l <—~P- U 3 ISl JajLoJl (Jjuc* 

_ lall aJ —a o~—_ ^J. dl 4 .ll oiJLJ 4_ 1*U* d)I ( ) o j j>~\j Aloni 

jUjJI j jUjVl J*Jjuca y> I jt<> oJUi silver thiosulphate iJuill obj-S’^A 
jLoill <o-j ^y e^L>y lo^L^a./o ol5 lLIJ^ 4 ,X4aJI 

—O jl—Aj^/l iaJ LJ oiis OsuaJl oUlO^j 01 0ji>"LJ! -iij 

Lr i ^Ul J1 ^ u±-Sji\ ^loo lc 0y^>> 


Jl ^ * <0^ JjjJLJI jL*j yr 0t L^S* 

. ( NAAr Malfa ) fW 

« 

US' 4 j^i-Jl 4 JlJl 3 y Aj j^J jUj wUp t_ 5 ^| ( ^ ^ ^ ) d.-rjij^ll 1 ajl^y^ 

. ( KjjljjJU j*/*a ^y L^Jlp ylU ) 0 yw^j t iAjJL^ jUlIl o»La Oj^j 

. jjljy C 5 ^ ®^T" aj^i J*A» ^y jUlll eJ_A 

-iri — 


jl ( \ ^Y ) <jjAbou - Hadid j 

A tf l ^5\Jj t JjiJuJl J <jLp-Lsii-* ^ji c~ol 

cWsc, ) (( ^iJLo ^ <1)1^ . . AjjLiiLj . <lJIp jL^ji- 4 «jL^jVI 

tjjol ^ ly[./}"<s s 'l\ (jjjjJ*-l 4li-U)l ^Jb LiSl <1)15 

C tiiJjJ 4^*-JL) ^Ljj (J^vAPxil ( JjJl *bjl ) ‘L^-J.5 £-3 j Jj 

\j*tS 4.^3 ao^j* 4 JL^g-J^ 1 4jllSCj C^ol5 LoJvJ 

4j jJ&>- j^j ^Jl 4~^>d.l cIjLpIj^J! ^3 ^jjLLaJl L^_> I ^JL^laJ! 

i ^»YjO — Y ^Jj _ <bl„£j ^3 _ L^_plj2jjl ^|./a> t l5^ 45mLmJJ«j 4j lJ | 5 

( \ ^ ^r ) L)jj>-\j Hand *15 Jij . y,jJ ^I j^jJl <LH>- syrj £* 

4~>^UajJl \JlA ^3 _ l^Jo oljLJl olil^l (JyJ^J o^L^Vl oJUi jj JJlIj 

! 4 JUI ^jlxJl Jl I jiu^yy j _ oUUl 

(jl ^1 c La jjC f-Loi _ _ L^Jjp IxsL-Jl p^^aJJ oULdl (JLii^l ^l^jl —\ 

ajjb t ^- J J t jLoill £icm2j 4j 1 Jb JL1P / ^Y *LJo oLdl^^fl *U_^J CJ_L 

. jl*j JLU 

Oj_^iaJl JJ^- /. Y • Ij->- y ~ojJl J’^L^ OAaj s^Ls^Nl <*—j c-JtL 

J1jL_pL~j La_L*j j 1 0 j-~^aS\ i- Y ^_>o ^Jj *.,** - -/*£*+A J t ( jL^Jl ) 

* ^ 

C_i_Js^Jl ( w >,«^>- A • J *\ ■ (l^pj ^5 4 JL?- JjtLdl 

. ( \ < \ Q *>i Jeong) 

l S-Xvi ^j/2.si ^3 <lL^jlo <l~j j*. j ' Jjj- 11 J ■^y 

t ( <• 1 ^j->A3 jU,> 1 4-l^-^a ^ jUiJl jju ^3 

. 4>%a1j 4jU^^iU ^Jj^jI >>> i — <Wa Jw ° -L«J (Jj^Xj jLdJlj 




jjLwdUilfiUfrbjJf 

^Jj 4jyk ^Jl (_£3 j>jj . /. V 0 jJLflj 4 _ J 4jj?bj 

. a jS *-kj ^Jl A.Ai4,:ll 4j^kk*5 4 oLJl J?UU ^Jaj 

iU&l}4 

LiUi j S >> A^aJ l ^J-^a3 J^>- jj*k ipljy - <y - yi 

jjkJl ipljj jli . . illj 4 f-lx^Jl J-s^5 <J^1>- Jy (Sj* iSy^ <jf^ 
y, j*SL+~j . ^««k...pl ^Jl ^Jy ^Jjijl /y 5jXaJl _ oLp _ j^Svj 

y-**j JLaj pJL> j t ^Ll \ ' — A ^Jly>- j»UJl y° OJjJl IJU ^y jjjJt olJ[ 

jJ c s'' • ( L^jkJI Cy° ^yi Y o — Y * y>*^ jl*j ) jjJUl apIjj y® "Lay Y* 0 — Y* * 

. i^Jl ^-k.npl ^Jjljt y* i)y£j 

^y LjC ^Lp 1 L^Jjfr..*2>t^a <J^^k — fi^pl i^kll {_£-kl ^y — Aplj^ll oi Jx>-^\j 

<JyL>“ ^Jy (__$j3 <_£ jjz>- jS J ( yl£Jl C^JjJl l^J J*y~i ^ i_3^^ 4 o^>-llil AptjjJl 
.» * 

. e-liijl y&i 

fefjjfl 

■JJ*k (*'^“ ci y^ c JJ^k JaLJI yl&J 

<jy/? Apljjj ^y^ o>*)k-i ^kjN jj*i3l o* ' 0 “ ' T ^Lp" _ oU _ j»^JL.j 

* ^kj ^yk—^ kv5* Aplj^Jl A3l^S" ^lp Lilk v— 05jZjj C Y^ 0^ • L^Jj>-kw« 

4 4jyJJ ^fCju^^kJl frLkiJl (, iw^kk^il (. <o^ k JL)l ^rkil C)j£j 

t^jkj ki.1^1 ^^lil (3jiaJlj ipljjJl JL<o4j3k]l aXwVi J t 

. ^-llJl aj3.11 ^ pkk-kJl 

l) 1 j^-P 4 A.k.,^3-a ^3 - 0 * _ JiJuJl C^ljkj (jlk>- ^J^Lj 

Oj£jj . 1 ** ^ U> A3 LA\ ( <uk^all i- _4./3~i.a ^tjculj JL>-^j ^3Jl ) ^^jl k 

^ -^p ) o^^kll olpljjjl ^ 0 • _ Jj>-1 jj! Jaikl ^y _ okkJi Ail—ll 


_jUioUij jiiiJi - 

^ ) »^>-Lil ApI jjJl ^ J*—" £ • o^ ' a '' - ' 4 ( (j—^ 

^ ) O ^- 1 <y £»'>* L>^ <_^Lrfj ■ ( jr*“- 0 * <_^' 

• < ‘-''j* 

_ ^ Y • * L 4 -J <j_^^J Y^ 0 £ • Lp>-L^wfl 4 j 0l3 A^j^iaJ 1 oJ^j Ajc* 1 j^il 

. Y ^ I IjUj T j A j Y j Y jZJ Aili5\J £ olJ \ G * • 

*>JI 

^Js^- £0 t Jl-ItJj (Jj^I ^^Jl JlLs V-Lil ^Jl j^> (_£^l aJl^vWJ itjJl 
£-* jlpLwa SIS^jU ( JjtLaM o-x^wj . . Ijla . 4->-jiil iJl*Jl aLll> l5 

. JaJLjU fjJ\ j\ i fjJ)\ 

yi iS^ °^° Cj* oL>-Lx^\ yu 

W r c ''A Ji ''/i ,y ( • l^X^L*wfl cl^ ^ uL> 

^j»Y ^Ji 0 /y Ji Ji L>OjJJ C oLJl oL>- <j|«b 

oLa <U-o-S^ Ot <■ ^iJLJi wLaj ^ V ^ /Y T ^ /Y ^J. p-i t Jl-iJt Jjlj £jUi 

^ C m Jj . j^JaJl «JI*j Ailllllj 1>-Uv? Ajco/IxJ\ ^5 j jj-j —11 ,_£ ^Ji 

^•1 <_y* - J-^-Jl y> {jA 4-L>- jA ^ ^ _ IgJ (_$^]l eLa 4~oX! Jji“l 

. 4ij53l oLpIj^JI jU-I 

olij ^-Xuj l j£> 6*)ta4 ^U^lj (_^^]l cl^a oU^ ^liji j\ 4Ji^*)Lo » if- ^5vjj 

*Aaj I -_j-^ d->L_iLjJl f-L>oji Jsl>-^J l^j aJL^x i ^AI 

*— a*j j\ - iU-*I—Ll I ^y 3 -^ 1^5* t ( ja\ uiUJi i o^-^Jill 

- A-i ?j Aj^lil t y« A-jhL..J 1 4.4.«]aJI •JLo\Sj J\ JLp ja pL>- lil - Jj >-1 j a^j oji, ^Jl 

* i* 

<• IApLj CjI jlj L _ f i-C (_$jJl jLj ■tl. S . J lj A-.-A.Lil ( _ # -y^lj's/l ^ Lai 

Lk5" ^JijJL lgj*a sLII Jii ^Jj*J 1 Jaj t o“>Lc'l i»ts<a^II dUb" ^y> oL-®5L j 





y-^Jyo d-jLi £j3j y ySy J L j C ^I jl Ou>ilj^ 



- y y>waji ya}\ £j\y* y - ( jj-Ail ^ If-jr>- Wo ) ijJjJ.1 ^jJUtll ^ Iy^jl 


jl 4 ( Oy-iXl ^3 l*^>- ^ T * ) d-jU ]x2 yA y^SjJ (JLa^Jd*! y> ^j<./2 3l ijl^ 

J*>U- ( OyJil y Uj>- a^L jJl ^3 01^5 Jj 

f y oljj dolill £j3j ^ll yS (J 1 ^ip v—oy « ^yLdJl yojJl 

y-lL^lxiLl 4 _JjLLo C (J yu2J>*Ilj C Oj_^l3l OJjJ 4 jL<jJl ^ J 5 

^uJl y y^S I OjlaJl ,y4dj 4 jI ./all jldJl ^—J jjLJ ^*J ld-j 4 

. ( ^ ^ ^ Schon yc- ) oL?LJl 4/ j_*j ( y 

I-jI \ y yyj ot> 4 wL*tJLl p-LJLkli <d Aj £yly» JjiLaJi 

yy£- 4/Jla>» ^J-JL>ta JUucU*l ^yOJU Ld-J 4 4j jJsJl o^L^Vl >-_3 J Jb y /. \ * * <L b 

5^U>)|I Jj y T : A ji <. \: ^ ^ ,y> jJj^i Ji?rj j~> * ^yLr^ L>~rj ^ 


• ( jj>b Jung ) id.w.Ail 

' ( Ji^> t —JL jjJjcJ ( _ J x!l jja *!sll y y ^.bUJaJl ^JiLaJl \Xfi> 

4 I^jULi 4jLp !y iw^£ l <• 4_L>_aX^JlI 3Jlo—*» *^11 ^Ay\j 4 4plj^JJ LJI i 

c £^UJl J-vadl y ^-bl^lall fy?^ yy-~i jj^I clJJuj t JL^-wjdl 4i Jb j 

^L«Jl ll y ^jiijcdl 4 ^»LaJI jyo^/l aj 15^ ^yJl fy>"^ iJAiA5"j 

y J^LaJl oLpljj —ll y ji k y^A !-l^> y - j*wL ajj 

: lA ^ ‘ bj\yx^ai\ 

yy^-uS-l.^d 1^ dwC'lj^Jl fljljj — Ojljj I^y^y 

y yJl ^Lo y _/t^l j^bjtlLi Jl^o—J li ( ^ y^Jl j*A a 

i yL*\j>-j 4 j^LijJl ol y ya ^ J ^ £A 4 la - 2.1."J U 


i^LJlj ^ y y3^aJ>*JJ cIa-4 ^ y— 0 J 4 ! oUL- J C oUi^iJ 4 yiil 

. . ojjjJl iLnj ^ 4 ~ L -o ..* ~j OjJ*j ^l^)l a jJl tSyjj 4 d/I ybj' Ju. 

: ( ^ .——>- IaSC^j 


■£VA- 





d'u_4 foA * pi jl«dl 4 oa£ 




Jsjji 

LHJ^a 

jj'jj 


jj—«jj 

JiF*' 


all OilJl 

\ • • 

\ ■ ■ 

\. • 

\ 0 • 

Y • ■ 

Y • • 

Y ■ • 

Yo ■ 

ro. 

r • ■ 


^ 0 - 

r ■ • 

Y • • 

Y ■ • 

Yo ■ 

Yo • 

Yo • 

Y • • 

\0 ■ 

\ ■ • 

ilhjjA-y'jA .ll ^ylAs*- 

i ■ - 

0 • • 

V • 

1. ■ 

Ao • 

AO - 

1- • 

i 0 • 

ro. 

ro ■ 

^Ol UlLj 

0 • 

Vo 

VO 

Vo 

Uo 

\ Y 0 

Uo 

VO 

Vo 

0 • 

j»^~~dd*i. 1 i.^il a 1 - j 

\ 0 • 

Y ■ ■ 

r • • 

r • ■ 

r- • 

r- - 

r- • 

r- • 

- 

- 



2 Lo_ 0 

dr* r*r Y ‘ 

• ) 7. ■ 

J i 

_ i> Lij 

vjlvij IgjLi 

(JywJl 

J^> llxjl dal 


* li^ ^ ^ ^ 


01 j <> ^Itil c-4-sOlll ^3 eij^J JdLll 01 jJl U** 

<Uj^j j^_ 0 < AjL^j ^]| yd — j ^L^ti -1 

jy* ^ 1 iS 1 ^ ^•'■"■‘ ^ 1 £ y > Lly-Jl lO«A ^j)«« 1 j i -dp {J S'\ Jj . a^La aJ?^^»«-L« ) 

. ( |»JgLaJaJl ^aliyJl IJ-^J ^JjLoll j-jJ L$jI-j IiaJOjI ^xJl dntljjia> 0 .lj 

— Ajj 1 j^>w 2-11 ^^^ ^ ^IxJl Jdo-dJJ yd I L>«-aUjj — t _ 3 d 0 >«-J _ fJJbj 

y 4 * * 

^153) -do—Jl 0j50 <U*j i l$j ^]l*il OJJuj 4Jai>dil oL^jl]l lU^j Jl*j 

y ' 

'. Ju L»5 ( ^ o i • l$ip-L~a 

(Jt*j S^jLJ -1 l y ) < J ~ .— I ' JLp _ (ic-ljj 5 jA>-) »j_^>- jJ5^ 

ol*~“ dr* - *^° i a ‘. ^i f-jj-* (_$' - ( ' l "<»—i ) jJ-a ^ T o Jl^>- _ ( I 4 -I 0 yJl 

cr*-?^.?^ 1 dr-rJLrr^ dr* J* ^ ^ - ( ^Jjj ) d.r* • 5 ^-* (_S-=^ 

00000 0 
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i .ijLSl j^-\ t-£-j~vl oJj-Ij o^ aj ^il-Lil j^-\ ^Ji yyy> -sLaJ-I ijy^-ij 

■ J/ 4 *j**J “£-^3 j»^!J 
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<uLJI 

Sjl^l 

. j^ili yy Lg»^JLi J-^Ls-^* O* -&-»j 

lo\ - 


Lj >-jl 


l ^ V * —To ^A>J> l <tw^Lll SjlA>-j3 ^5 J»IjI £ — V J*A>- ^^5 jjJLJl 

ol>ji ^5 CjUI ^ ^ 0 5jl^>- ^5 ta^j ^ Y jjJL-ll oLj] LoJUj 

^ T * — j> ^ A j^yLJl j-o.1.1.1 ajl y~ bl * {j* Sjl ^"1 

. ijl^j j> T £ —jkT^j t 'AJ 


yl -U * jL^*1 oIjLJ jJC Jj-*-* 

^>-wLi ^Jl $ L ^—3 <LXAjdl l \^il s *~S y ^ip j*j id 1 ^ \ T IajIJjLq oL ejl j^~ 

' ’ <K * 

Aj^Jbi-1 ^ • -.-- c - 1 

J^lS' Sicvos angulatus jl ( ) Oj^-Tj Bulder j&-j Jij 

* 

5jJi j6\ jULt ol"U Jjc>- J> Cucurbita ficifolia JUjcoI j* IIS' jLixU 

C IjL^J ^ ^ ’ J j 1 ^ Ojl^>- . • 4-viA>tlil Ojlol>“ji ^Lp 

• b'-f’j *>y f ^ ^ jj*w 

o_y_Jl jULl J j C)1 ( ) Oj^ij Abou-Hadid 

Oil j ^ ll J j -^3-Pfd.i (JLlUl 4 > - ^Ju _ 4 i^.^al.1 Oj ^Jaj I O-^- — ^iljlll frl ^Jl oLdji! 

. iJU oils’ ixi-uJl ioLJLi^/l iiJSU) jl “^/l . . I!-* . stiail jJt- 


O^lS 4 4 ■ n j IjOs _ di-L^- JuP _ 4j^U dllaAS’ JlajO*l • • dJjldllj 

* 

. juUJI aJL^Iajt <jjLSjo SiLjj li\S 


id $b)tt 


aj^^J i ^Ljj jL>Ju jl ( ^ ^AV ) jj jAj Bakker jj>-j 

i Cm jJl aj^JL i Jj.^aj>J.i pJ *Ad 

J*A>- frill jL>*j JaJw 5 ^aA^JLi Ij y-*-* UL^* lUL;jl tla-j y l) 15 ^^1531 jls 

^USjjLi _ A^p^jjl >A>cj I UJL* _ jL>iJl <UP^j *-,"..,/jdi( Lo^ . jl^Jl 

’” <0 

Aj^t»^Jl Oj*Aj>-i LoJ? . ApLv- ^wLo ^JlP A^^'Jl ^Jl Ja_^^la 

31J J ^ I (j£^S>oa ^5 ^A?l-^ — ApLv^ 

i^y Uj.., a- >*-^ LS^ <j 1 ji J [ 0 j^Ul jjj . ^ y 



aJUJLiJl jibji\ IjLgj j i?jj| i_..Ual> jl^iU <U-£-^j 

. Su 

<y ^l^pl <jt ( ^AA ) Bakker & Sonneveld Jt>-j U5 

(^wLa ^JLp <0 jb ^Jl ia.^yLC tjLp LjL>xj| ti»Lijl l - . U -1 jl jLji-l 

JJ^r^" ^ ilijlj 4 A£-L*> l jj j*La)\j 

j jy° ^_y^ a ^ j * apIj^JI a^wJ ( EC ) ^jlj^^SLSl 1 A^y ZiLy _ ^ ^ ... ] IS3) 

L ^I^C-I ^Lf’ >— a - ■ Ua i jij . Lj-S .... 1 1$31 i£y -—* La»*-i l; j i p»j> 

— */. £ * ol jl _ <LJL*Jl A.«...y I aj^Ip^JI ^y _ ^ j .... l l^3l 

apIj^JI aiLj ^ oLiyJlS3l y* — Ji'Jl 

Aj^j ( frliJi iJaijiil 4 ta ; . /7 Sjl ji-\ S-b. 1..... 1 I ) oi^Al Oj.. 1) A_bJlj 

i»-jJj litij-Vl jlilo^l ^ j»1iLa 4 AJ—Jl ^ C-Jj (_jt ^ jLi-l Aplj j ,j5L»j 

<J^J>- Aplj^il l)j£j jl ^j.,A2Ai> 4 CjIjLiL) iSj \^^-1 ^y Sjl^Aj 

ilr 4 “/* J*^->- ^lljVl y—b y?- S jA jj Jj y\ oyiJl 

Aj^j^il CaLp1j^J\ ^y jl_ji-1 ;*- lljl —>*- ! .t * ■ ., > - $ ^J^^l v.—<3*I^aT1 A ^jl yL* 4—A ■/ ?"* ■ a 

• jmi ^L- y 

^y jt-jA-l A^-ljj (jli _ Si ^wJL) V ‘ k ■ ■'*- _ j*Aa Lfll 

apIj^)I ij\jj _ apIj^]| ^j^Lo ) JbJl _^Jl ^Lc- {jr^jj* 

: ( ^A<\ 

I A-aj y>- S j j& — \ 

: (JWl y>cl\ -J—aJ^C jj-iJl lg-j j o\ ^^>~i 


t ~-“ ^ J- 1 ^' <Sj^iJ *• j : * r J ,y JJ-M' : « _ ' 

. ybj y>-ljl (Jj j ^~ . -; j ' — ) .-A~* ^ 1-Ljj 4 


_ 4~*j>«ll olpljjJl L>- yy£j _ 

y tS STHJ 4 y jjAJl £jy : iku-y- is-'jj “ v 

• jd 1 y y-*' ‘ - a -' a: ' - J Ji jr^y y ■ 5 '- A ^ '-‘rdj 4 y.y^ 

ajly^ k— (_J^ ^^ j*&Za j ^'IjJ — —>" 

tiy'dJ 4 jdy^ y JJ-M' tj'j ■ lsAP 1 y*^ y^A 4-^i^dl 

Ji y^-dj y—J 51 ^ y J '-‘ a ^' W~> 1 y.y^ y ^ 0 - T • Jiy J^Ji 

■ Jiy) ^ 

I <L*~Jj OJ^P — T 

: y. ^ • y-^y y jj-M 

<• y'y y J 1 ^' iSyy.j 4 jd^d y jj-V 1 {jy '■ **'jj - t 

ljj*\\ «I* £jy ol . Jjyl Jsljt J>\ yiy y'j' y '-V-J 

. jLSM ^ y*G>*Ji ^jA (3^ 0 ApljjJI 

y cSydJ ‘ y^> y jj-M £jy : ; yk° ^'jj _ v 
y y**ij ■ j~>y. y - 1 J 51 -)' y^—ij yjL* l —y iJyj 4 y'y 

jL*-^t ( y <y^ i—iJLk_*i*>l apIjjJI o^* 

o-Xa y jUa=M oyi j^Jajca jl*^! ( yLi>J'V I jiaj tiUij _ L«jjjj 

■ °Jj^\ 

y y^ ol j yjl yp jljtU «■/? ■.rt.Xjj. oli^siaJl Qjy «lfrl y t 

y-i jJ-Jljl y.y^^ v- a y> ^UaJ-I ji^y ( _^- c ' 

^Liil jy-i J*>U- Lp-l^l y y3l ol^yJl yS\ ^ ySj i yyy. 

■ jLi-l jL*-xi 1 ^!^ £^y 4 y~y? Ji y . >, *p y* 

ifcljjJI 
4UjUJf <L&ljjJI 

^bJI t Jy^' yi-l y o-Jl y pj|-Ul y jjiJl ^jy 


ioi — 



_ jLjLi -—-. 

. Jjlll ^A-l J L jjj~& <dJJj -Wj ■ oljLl!l j£ a~p j\ 

yj> \ • - • Aplj^j ^jI^j CjIAw ^\zj^ Sjjj V ■ * • Y & • * ^j^ij • • 

a> ' w * 

. L»U jA 1 JLa 0 £ * l^Is>-Lwa Ajj^/5 (_j^ oj-ij \*\ ' * — \ V * * ^Jiy>- (_$1 * CjJ* 

^ * "”■ 

t Aj yJJ ^£-l^t>LJl *-Ua*Jl ulj c *—jLyoil iolilj t ^lloj Oj.£j 

I^jLo buaJLxl j A\ ^ — d j ^jiaJlj ipljjJl -X*j AjoLJI e Ju*_x I <Jb^*lLxlj c 

. ^xUl J-^ajaJl ^y pJsbiaJi 

•£ A 

la.Aij^ (1)1 ( _ f Lp i A.L.^a-a ^ _ ,♦-» o • Ia^-.j _ jL-i-l CjljLj ^y> jlk>- 
isLi! Oj^jj • iiUll ( 4-Jxyall l. jlJCLalj Ju»~jj (_£.JlJ! ) (_5^jl^y*- 

^ * ^| L y*A‘-> t a^jL yLl 5jyJl ^y ® * - *^■1^51 iad-l ^y - CjIjLJI y-j 
J^A. ^ ) oc^ 1 (_^ jyM £•'.>* ^ ^jiJ ■ “jy^ 1 (_J* 

• (v l > J^-J 

~~ ^ T * * l g -* J j$L> T j. 0 £ ■ l^:>-4j y+0 (jli AjIj jJajl a .\ Q > A_p| j jjl a^pj 

. Tj. / C'U Y,A J iSU Y,Y Jjj ^jljfl iit& 0 U 0 - 

Apljj ^*J Aj^Uw Ijj^3 ( \ ^ ) El-Aidy JL>*j 

. T r /CUY-.r J t Y,o j «. Y, • 

jl J& {j* jLi-l apIjJj ) Kasrawi ji ^1 . . IJl* 

^Ip ) JpL^ ipI jj v Y a j L'U o j t Iaj^ 3 lijl 

' * 

^ ^>» ^ i T 4iL«-a t ^>. VA jt—»* T * L^-pLaj ji ^-Lj 

t i ^jj lift*' jSjA 4.U./?1.1 

c JL>-ljJl -lai-l ^y 1 ^ «j ^ya ^-x T*\jV AiLw® 4 i _ 5^- c: ' ipljj 

f» la*> T |<> / IjLj Oj£ j c i,A c t *—•’liltS' Ojl^ Ji 

. <pjjjJl o^Liy jljjl <Jy/2J>tll (1)1 *^~JJ *• AujJuj>c-4 ipljj 

* 

<L$j?lrtU w^Cy£Jf JlpyliinL jil 

. ^»LJl ( J^a-flJl ^y ioj,wJall Cj1 (JLo^LxIj AjpljjJl i^3 1_L« (Jl.5 .*» 


oLpljjJl L>- j] _ 


t jwlall ipl jjJJ v_^li! Jl?-I jLjb-1 jZjkjj 

. Sicvos angularis« c Cucurbita ficifolia : j^L^i tJU JaXL-j <^j>- 


Jl--o <_/■?>- ^ ipL- Y £ ojl jjAj j*Jj 4...l». « J 

-XXP jLjLl j^Jb £9 4 —«~j3j lI- 3^il ^3 f-lilj 

oLJU iiLL Jilj <u^L^ dj-^Vl jjJL oj,^a3 ul ^5[ ^-jaj . Ijc« Lo-^ipIjJ 

• jdi-1 °jdj 0 j+a 3 *jA 


Aj3jj^Lui')}\ Cj'VbLi ) L~.—I 0 j~S OfS* oli ^ O jAjO jjJLJl PjJj 

* * * v,— 

j^JlJ) 4 p1jJ y* ^ i - ^ \ • ( i 0 ’* A ^|So ^JlP 

* 

_ Ig^L* |**j t iJLJJl y« <jLohj oj^U ^l.dj ^ ^ ; aLi]I aJu>-p iSyf" 

ijj^. jLjcu-l ji ^.1 ^i c ^ : y - y *' 11 yj <_** <yj 

jLji-| Sj^Lj ^*-*1j3j ciU^ ^JL ' c3b—J) ^jA Jj«JLjl ^ 6^t>" A3^b^- 

^J^iJ - J*' Ji \$j*-*? — cIJJaS^ _ y-^y-LaJ! I y* 

^^iwiL 4Jjl aa ^1 wXp-1j 

y <* 

y* JS' hypocotyl l)^j JJtJi jt Ja^-% ) J-^Sfl 

(_#* ‘ ij^'j^y 1 ^ £fJ uk ■ ( J-^»^' 

. Lil^JL jl i _r^^’“ jbLij i (J 


i__—bj oL5U ( _ # _» lijlJj i o ^ yi~y iiUj -L*j i<jj«iail CjULJI (J^-i-j 

J, a a : .-jj i ( ^A-llij /. o • - 'I V • ) ( <4^—j j /. ^ ■ - /.A • ) 

. V 0 yp ojlj^-1 ^lijjl j* ^ 0^ ^ yjLLljJl f-UaP ciU3 

CjLpLo* SJLaJ f-UaJj! <k -^ J ^***31 4*JL^P yo 4 juj! -^-* J J 

y>»j Jlaj ^1 _ ^IbJl j . Lgjl$b« y ^JJdalil t L>»_^ 

jKU ciy^j c iybJl A^ill i^ljj y® iJ^AI 

4ju jl ^Jly>- JLaj ^1 ) <JlJj ^Lj^ J-*JJ . *0lJj J»bL ^illi JLaj ^jJClJ.1 

iajLl Jlp y JJ t jl$U oLj (JL> ^ia3 ^Jj ( jjj-Ji ipljj y» 

. ( ^ ^ ajljj - <^^jjJl <—J4jl>x^ yp ) 


£ol- 


^ I y*/ <o!jj ( \ ) <jjy*-ij Zijlstra jSSjj 

** «■■ 

cJ^sA>dl jL^di luIjLjJ J-p 

4«^5jl^^-1 ^ jjjJ^-1 y*f j* ^ 

( ) Kanahama yiA- jJ j . jU-l y o^Jall o^AiJLil yJOSli 

jlydl ya ^y jj^p^JU c_*^5yJl ^1 p ^y a * J i a -> xiiI 5j1 yl-l 

ojlyM A>-j.} y>U>*jl ^<kj>wj yill **iy+0\j 

6^ 

AjLd ya <~Kp j V1 4j ^]l ya jliS'Nl oi Nl t ^ jJi A-d*-*-) AjL-hJI |®jjlj 

y yp od'LJl yll y> 1 y'Jd L^lJ-jU S^LjJj oLilySl ^ibw^J 

aJo d-»!yd AjyU <u>JxJl 4jj-JaJl (j^Jol ol <3ddl oJlp 15 (J^^- yaj 

*» ✓ 

<Ji d» y&j * I Aj^J l <od j y dr 0 -? * yda^-dl >yJi od j ^Jl iS*$t 

a>~L>- i->- ^^Jl < ^>tj . . 1 jj j $ diJ~i5^ doly_ll olywJl y?lyd **^dj 

c *dJLllj c-aj yLl - y J^>- <_£^Jl y> jYAS^fl u, « 1 ]ai j (_$jJl yVl £ odlyll 

■ |y ljJI ^ i_s* ^ ijj 

ijlJj U>jj *Ul i^-“ 3 „P" oL> /»j_L»_y 

¥> * <- 

i. £ ..n~.'. e ^jA *lJCjl L*jj jJ X , 5 y>^> jjl jJ-soJ ol (Ji - U>oj-U - t Aj'L>- 

* ' 

“ \^ y«J ^Jl ^J.yal.1 t L>ojJj ^l^y t oLJt oLj>- iily y ♦■U.i ya Yp 

yijj Ai-v^L^* A^-fCM aJjb ^Ia_*jj . jaJI 1 <> i^ilq y i 

J?-ly ^jA i\^-y J5 ^ a't^ JA Joa^ jjl 4-i*iJl 4^53) ^ii jZj . Cajj 

* 

o^XjL«Jl Sji *• apIjjJI aj liS^ i _f^ t — 
o_yj Ajy] 1 ) C-s^j^ 1 dda^-^J 

ojl aJS* y^Jl jl c /. 0 • — /. Y 0 i-^Jj oLa *u5 yt4>- ( idjii 9 

^ oL> v^ 1 ■ o^ 1 y^ c “^ ^'->J ixf- J>\ ^ 4 ic*y. j' f y. 


lo\ 




I4J j j£j otij'ill oLjLJl ijjljjl (_^ ISJ Vj L$j tiilj 

—w-Ja _^*l 4 _iU 0j;-gla!I Jju jljjVl ( _jLp j^lai (J-iil Ul . SJ-Ujuj Sj( ji- 1 

. (_5 ji\ oVj*» ioLj 


(_£jji ol^4 djL-^ qJul>- 4jti . , 4. 1 . 4*1 1 j 4*~dajl ^valj^fl ^5 jJJ 4«dJljj 

t 4_L»jj| ^ liilj /. 0 • ^p»J ^1 olJLiil IaUsaj 

( J—Jj c 4—La^jl ^j JLi-l 4*Jl_P j_^5sJ LC J_^t>l ol j^S ^Lp Ig-S (_>jil lL)_^JJ 



)m U&lf jab jial>fct J4 ^v" 1 * jJ[4ilall yBjsii 

oLJl ^ US'^cdl j^U*Jl: Vjl 

^ i3^zll ^IUj 4 5*j^?lx*Jl 0 I 3 . . ^^iaLoJajl d*^- 4jl*j U5 

cjLJI ^j*j jup jl t i>-^>r.JL.il 4 Ap- y> L^pjL jlip _ ^LLJl oLJl 

. . IjJ ^ L>-jJ J _ J 4 LJL! dJljt* j_^5o ^lll Ujdl (_5^1 - j-s*aA*Jl ( J< 3 . 2 ... 1 

I^jjJL- f JJaJo 4 AjJLpUSI l 3^Jj ^^ LJf^ j<s^?Up*J1 o-L* l 

«uj ^ j^ill jljj^l ( JLp j-fiaJ U Ij^lJ l^i53j < LL*Jl Jjljj'Jl 

. cjLJI 


! ^ij L* 55'^>tiil j^bv*Jl +-^3 
* ^ 

tj jJ j t "La^iLa j-ajJl i ^j,.ad t CjN l^- ^3 

O^J olS oLjJl jljjl > la»c-o j j^j oJuJ-tJl d . 1 . 1 1 oML>- 
*» ' 

; <^.^.»...4<J t a^~/i3 jLaJtil 0t iijjJ-l J-C t ^>-Ll 

. t C- ^ <1)^1 

I jjA~m j-ill — Y 

^ 1 <1)IJbJl-i ^A<tlJl LaJllP^ C ^-4». l Jl j^^IaJI ^j&jQj ^3 




jL_jM 


^j-liLaJl t LcL 5 a»-l tj jh 4 i~Laboj 4 !jjw> ib-bi-l 

• (^7; ^1 oU-L-llj jjyJl J^-ib j-friai' 

(jljj^l i—Lb 1)jJ ^ui-Jl < _ :& j ‘ V* III I Jjljj'Ji (_£jJj * ' *-^ L *-J 


: fJ ~-.ljJl - T 

4 j., / 2 ~ *~] LijJ (^jljj'^l c-ilj>- ^,<a a t *XXp 

t L»^iu a - . I <up^-* ll cjL'UI <_*» - ( -^J 

jlyw>l o^»-tlil jjp-l_^il ^j . o 1 » j -- ,i 3< oL»*>L_Jlj 

f ■ E d.1j U 5 4 ^ 5 ^ ^>* L>uj~b L AJjjJl cj! ^Lt JCS’ J t^j jaJ l 

'- 4 J . j~u ‘ Jlj/^l o'>>- ‘ oLJl .y Jl Ji-i y> jl jL^'i I 

. j jJJl j j yJl yJ ^53 j 4 JL*d 1 

". bwnil — i 

4 iijjJl cily- JCS- IXj i jjyJl yj jlji-^>l yiaj ^.. a~ . .»i l 1 jaH> Cj^i b~ y 
(3 j y-ll ^ J 4 Ll_L>*b3 £jLi l g. Ic- « la j l*Js h U/y y*_i ~ Lpxjj-b - j 

t^ljj^jM i^j^l j^^l y ~ b ^jJ_^Jl yafl' . l l C-J^yip- ( yj . 0 jUl a J —*-,.-2J1 

L# Jj'Vl jljj^ll i_jL b_o 1 <L»^Ij cjLJI j_yp jly-^aVl j (j Ljj t ib-bLl LLJl 


: uibjJl - o 

yaAt 4_*p-Laj . oLJl y y«lil (_<;y^aJl j-^>lb*3l tiiijjl ^bL*j 

jj-fls jLllil i <_LLjl jljj^l iijj-*Jl ijri OaLli^ Jj-fla 

1 j#’ oLJl iui t_isjiij 4 JJl^- (ji Lf-lf’ ji ol Oj^ Ll*Jl ^>tj L>o jAj 

n* 

L\oLJl A*la^ t oJ lJLj iijlila jJUj LLuJl \j L . ^ 4 -Jl 

oui ^ af^ai j±j* bJi: (ju 

ii *)1 J t ^J«/31 Ji flJjb 



L>- 


oVl>“ J - jJcs— j ^'LJl j-fciU Jj^/I ^j^ljl jl* • • IjJj ■ ^iJL3i> Jnu 
J. P Njl j. S> . ' -*}\ j4itj ^yly-1 t ApljjJl Al-i J Jy-jl Jlidl - 

. oUl y. ULpJI JljjVl 

: 'Jj U I ^p 

: fJr Jl£Jl - \ 

jy$> Jl *^ A *' (S^ju ‘ J jsdl ^-p ^y ^~Jl£Jl 

Jp jlJ*«l Jy^> 4 l$~* <jjy«Jl ijjJ-l <jjlJ_)\M ljl_p- -iip >1^.1 £Aj 

o j - * . 0 oLjJD <L»jU! A^lii ^ A« J . Llplp yJL t .^j o*XA 

i^bJl A^jtjl OyT 4 y_> 4 J^t Jj y>- 4-i-ljj 4 r^ 1 

L^*j 4 i-^bJl <*-dll ^jA <—» J*\[j l>- 4 ^jL«^LJij 4 L *yc~* Oj£j 

^1 oLjJl Ojaj 4jI^J| (jJj « ^>"lJLJl JjljjVl 

• <_M 

: e^l - T 

ijl jjVl JLT ■ 41jLJI J iS ^y>»iil {£^£Jl j„<?bjJl {j* _ tiiJJiJ _ 4 ^j^-£JI 

jL ft - ’ -u 4 *\j&~& jl j JJl ii*L *1 j*a>- Q si*j 4 JLJ Jl « j i ™UUJI 

JJj J-*—1' J* ji^ij 1 | —**yi ■ ^y^y. —• Lf»'y 

. iUU 

: juJ-I - r 

J JyJI jJ*-*' Jl <■*** <- (S J~aJl y -Li-»J-' 

Jl jl^isoVl j~*~i J 4 5yil Ojl! *1 y> J)jjj«Jl Jaj L*Jwo 1 iljjJ-l <jljj^l 

4 _ 5 ^- c> 1 ^ « £ > ^ <jj jaJI 

t ^ 0 4ijJL^I JtjjVl aJLA cj!^>- 

UjaIIj jLjlII dUAS . Ucln>- ^jLjJI oj£jj 


n- — 







i-ilidl ^1 L^uaij ^1 (_5y—aJt y»L*Jl y Ojjyil 

■ <J>1 tJLi-Jt jlijjVl £» t iJaj)/l (*-*'.yJ' ‘ Ji lS y-^ 

i 4.1jljj^M «*1 a 1 *-il^i-l -i^c- y« <—sliJVl U—j_j t Ljl>»i> .i>-til 

c_ijj^J ^j^aa.i ji£®j * (3j^-*-11 oUL^j-j jqIxij 

ol-lii c ^>jJl 4^*Ui 

: ^U^ii - ° 

5(jljJ^I *li Jl lfr‘- ' 3d J cS^jd i ^l l j^U*Jl ^ 

. \jjf*uZt 1 oijLJl <^j[^S\j —Jl jsA*j f ^Ij c |*->*J-I 

. (j^j^*Jl L*—3 blotches Lljl^kiaJ ojj-,^ j^Ip jl^ft‘^1 ^jli-Jl (jlj^^fl ^Ip 

4 iS^Jji cf^l J^<a>-1 UjJ j./l.all S^ltlll (jljjVi tw^^J 4jLrf»Nl ^JUaJ 

(jljj^l UJL»Jl (jljjNl L*>«j j jj jJLiij j c lIj jir ^ ^ ^LL>ti»j 

<^i j , ' / * * * ^ tj^ Laj c5^3d • c5j-*-v^l — klUj^ _ 

o<jj jaH 0j& AjI-^JI . JjjIaJI (jljjVl ^ <jj*1 


jljJJ-s^Vl ^ JL. U j ^j^ljp'ill ^JLflj Ila* <5jjJl 4jla.m^a ^ OjJJl 

4 j J j-*Jl 5 ^jLp 4JUL>wLa ^JLi j jflJ? £* 4 A, ... : * ^Jl (jj jA Jl ljp 43 j jjl 4j>-L~* 

L>-L^ 4,JjLaJI l?Ij^^I c 

^jxJ^11 - V 

c5^jdj 1 lZjL^_5o lIjLjJI £-ll>cj j *.^aJi ^.^LjJI 

** *» ' w ' 

t <y ^L^-l—l' (_y iw^>“Li j-^a^-1 j_^J Jj^}k <WaiJ 

(« (* 

Cr 4 ‘ ^J_p' tijA: Ji ‘ jlyi~tfVl |>Oij 


oU-lj^Jl L»-_ 


0 J&J <1)^1JI *\ 3>- (jljjVl *{jlj p-a L oLJl ^1-P-t ^Jj ® j~£Jl 

. ( HAo Resh y- ) 5jJw» 

<uu4fJJUll 

^J-s-^uciL L^jLo bjiJL,*'] t l^. pyj 4 jJlJcII ^J-JL>*J*1 

4j.i*il ( JJU>Jkl *j-aH y« iJuy yiL • • 1.1 a <_j*J • y 

. jLii-L ■wjUI-I 

. . 4jJL*ii ^ *lll ^ J - ■-* ^ JUj^LS” 4,^-jJlj 

Sj>Ljj Cy^j^r Uai^Jl jljLl y: ol ( HAA ) Cerda & Martinez j^j 

j!5j <, yd / j'iy ^,1-La “U j 4 TY j i 'Y Jl i fjjjj-uaJl Jjj_^ ySj 
AI-Harbi & Bun-age jl>- j U£ . *\SJ y SjLjJ' £-* tjuly* ^LJJ ^—Jl _^JUl 
y» ^jJiil a-LiJJl <jJaj £jly y Ji>-jl* y ioLj <1)1 ( ^ ) 

y <y y cJ Jj-I ,v- / j jk* A,o_j i Y, o _> ‘ *» 0 Y» 0 

l-^^j —?Jo-1 t jLji-l oLjU i 4wsij^“lj <rJ^ y 

jjiiil y 4 ?xll)l J-bc« ^jA i L>-LsiXa dJJi jlSj t f-UJU l^.y3L,<aLal 

J ^ <UjUtA oL» jj 4 ^ jj-^Lj ^Jlj ^ <U_wJ ^ ^ c oljUdJ 

jjiaU 4,.,«.„ j ^jjbo pJ l-o_Lu . . I-i-A 

^ oLM o^lll 4..-.-..J <ui CJ^bjl ^jJl cJ^Jl ^ (. ^fUJl J-bca j! t i^siLiLl 

. ji ol:Ui 

2uJUi! j^Lni\jSjS 

4 l^J j ,t jLj^I ^.c ^Ju' ^jJdl y /jp ^3 

^LiJl <. j l_£*3 I ( j Chung) IajL^j *^yyj 

. « . LaJ 1 \jbj^S jj y M fl m C ^*>) LilI UbJ^5 4 Jy^il AjJliil 

^ > 


nx — 





4 Aj>-L^aj 4 oIjLjJI (J Jj> ^y> ^ l*Aa.i i ^&\jL>*j\ — \ 

* 

. jjJLi-lj oLa_ll J oU-lj ^jUaJl 


iNAR aJLjl»jj 1 op-li$3l dotajl L>_Lj 4 LAI a£ jj }I a^L^j j> <JLU.a£ t j^ Bi ^ 

AjJUiII j~p[**}\ ySy ^jp\a>%j\ 

, t. ' > 

. ^^LjjJt (_£»X*ll J jl>S\ LaJklP ( ^[ v 3- > ' — t 

5* <" 

ySy\\ c- 4 A-y^ ^J-ojcLs^I LowiiP ( */. \ V ) <*i>«d 1 jL»Jd y> a~~J o^i? — £ 

■ tr"^ 1 

yjyt'iS 

i,__ ...i Jl* > » t I ^t' C ^ Lcg Ojli . 

J jJL>«^ ( o ♦ ! o • j t ; Vo j ( yup \ • * ) ^ ^ I 

oULi jS y> ^ip _ JjJUJlI ^3 oLj *^a _ (_£jL-*il 

K* '- 

; U 4 L^jld <upjjj 4 LgJ j^ip^aj 4 jLi-| 

l»J-^P ^LpI *wjU^1j ^jUaJl Lgjjjj 4 A>-L*waj 4 tljljLjJl J y> <jlS^ — \ 

\jy*yt~ |*J l^-i^Jj 4 o * ! 0 * ijjULo 4 yup \ 4 * A—J o^ 

. Yo : VO i. ] cJu^cuJ Ujip I^LP 

O - 1 LoJLlp j 4 ^ ISlllj c »L^Jl yo ^y>^a ^IpI jls' Y 

. jJLkJD ^ ■ * A*—J 


L*-p To i Vo ji y+p \ • ’ j 4id-^*Jw^l LoJjlp ^1p\ (Jj)-^y. j >cil jl5 — T 
Y j Y* j 4 \ j 4 £ j 0 J kL.^j>- 4 0 * 0 • A.^J C-U »T^1 LoJllP 

. ^Ip 4 0%»l*il ( y CjUj / dd-L^aJl jLqJJI yo ^->*5 

O' . 0 ♦ A .i LowLLP A-J->«dl jddl y* A ■.. ,.'i i 

c Y o Y o a . .. •■ i 4 . i - 1 ^ i *> i i * - - •** i Ujj^p _ LptjjJu _ (_jjjiil JjJLsxil pH l jJut^xj\ — s 

. j *■ / ? i ^ ■ * <L.... i Uai^ lLUS t ^ ^ * ji 


nv 


--L^-■ — 

fjrJIflljjb 

J^JUJl ^ ySj ) Frost & Kretchman jjli 

I •k’rjj ‘ jbU jbJ \*y Oj-lAl ^ \*j>- i • j i A • Jl M • ^ cS*^*^ 
“Lit* ^JL jJl (jjl ^ <£jr —• J jJ-l Cjljl—j jJ ol 
O _J» Loi" t |_£ jAjJl lj J -U*' l_J 0 ^^ill ojj J ilL»x^> 

4 ^o.^JLU ^y L %>-1 «/a.a Lilli OlS^ t jUiil ^y yjwJl JJp <Lplyfc 

1 US' t jUiJl ySy ^j /2.fi> tj\ -Jjj . ( y *jjl l-U ^y 

. ojJi' y l*yr £ * J! y e$y~* Woj 

UjoJI j^UaII jb 

Jj^- ^JS - 4JL3JJI j^LjJL ^»-Lp ) Oj j>-\j Adams ^ 

IU*Ji y S\ oi 4 ^c -J l ^Jy (_y jUM Jj* — ^lyjt 

Jl (jJill JJUJj y U^i* J yv ^pi y-LUl <■ yUoJl 0JIS 

Ujup SJ-Ij y?ly-l oyUj c 7. So J / V- yj Op^jIJ 

* 

V Jlj 4 ^Ip^lU <U^jJL ^J>- / UlJp"jjj ^ J| yJ' 4 l *^-'Jl U^ySj ^yiXP^jl 

^J| JbjJ-l ^.>1 . . < 0 jL 2 i.L>^ * Oj J jJJ 4 »^jJlj ^P- j L«l jp-j ^ *\ - 

1 j' ‘ dr 4 .Afc (^ ^ t '/. ) A JLdPsJl 

* * ' 

. Jl jl 

JJJLJI jAj 

yS- <j J4Jl ?y^Jl J - J J>»ll J[ jAiUi»[ Oil 

4 -—Jj jUii-l (Jj*a>v 9 ®-^^j ^Jl ^^Jl ol^J—{JL^ aJU^L jVy ^ 

jJLLJI ^iUyl OjA>'! US' . oJU lJI i^U^J aJlp 4 »UUjr iljlia 4 */ Vj T 

< j* 

jZ t J I4J J oUp[ j c Fulvia fulva JaAJL 4 >UpV1 Jj^ J ll^U^Jl 

. ( \W\ Tanis) i^jdl jUdl SjJiiJl Jlp 

^Jl (j^SUU^J 1 t J-^ (Sj~ >j ~l <JJ>t^ J jljl oIjLJ y (^^1 j 



^ ojLj ^ ; SijjJl 4 j>»— ot ^ j~t lL*Jl 

4 ^^SJjJI ^LJl i_r^<—: • Sphaerotheca fuliginea ^laiU olSLJl i*jli* 

j jy>-\j Samuels ) ^kiJl; S_jL?)/I (J j>- o ‘f’J y *-* ^ jm/ 9 »rn \ 1 jfs 

. ( m\ 


*y>- \ * * jSyj _ aJU ; AjJkjJ.1 ^JJ o Llj^a 

. ( oj y^\j Samules ) ^ptp j~? C *-Li £ji jLdJl wJ>o _ ojJll ^ 

«<■ ^ 

S*U»'il iXtij ij\j^\ Saj-jJ j$S 

TV ^jjl ^j_*ll J_j-1>JlI iji-G jt ( 1 ) Al-Harbi & Burrage j-SJL 

O^LjLJ y£ ^^LC' pJ _ ^xJt aSXJL ^3 — Qj^.iS i _ 

(J_^L>*il AP'-^JLo J^-a OllLJi 4 jIpxI~uI ^1p pj US' c I4J j\ jLiLl 

. L _^U* A, 0 j 4 T, 0 \ U*a $ ^JjJ.1 

4 *UJJ jLjM oUU { j r &\C ^ ) Adams oL^lj^ y* ij jlx~oj 

— ^Jjdkl frLiJdl <u!aj £j!j^ ^ - ijJUd.1 jJij c 

^IjLj) L/a.^i L»JLu l *l^_gJl 5 jlSwLJt 

♦ Sjl^>- 

I^ulLM £yoUjj 

~L.-o-.- j J I 1 ^ ^l! I j j-* Vi ya ^-UUlaJl jUU AjLJU 

AJL >jbj 4 L$jUL> AjIpI jA Laj 4 olw V1 J 4 iplj^JJ ^LJl 

4 l^ia 11 O*-^- l^-Jl_ uiJ-ljj i wL^.«.jdl 

jyVl Sals’ Jl 

jLj^-I oipljj ~ r >rA Lj jj _ ^Uil l_u ^3 _ 

1 lJ L U-S* 4 5 jj 1 j>*-s<aJl 

iplj^Jl Ojljj - iplj^JI ^JjJLa ) Aj ^saII WjjJl jj ^ 
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— t-Jjij — ^-j\jZj l^jl^ <_£l ^ 4p|jjJ| GJjZ' l— j ■ < ii^Li Jj^lj j^ .1 o jXjJI oJjfc ^aL->o ( I ) 

. Ip y~* 1 \A j 1 

- — >jj& -i-i ) 5p-lj^Jl j* ^jA I ( J-j ojXaJl AwU (vj ) 

4 j^s* y*^«P jl ... yJLp ^-oLOlj ^j^UM jl i jJLfr j^>IaJI 

. ( SjyJl 

^liJl <VI - - jU^5C Ju ) U^>j Ll Cj^y ^^ °( —>- ) 

. ( 0j : .ria)l oljyOl ^ yJ^p viJlillj 

i^l jj^\ I fcJLp ^-/s^ j*& Li»Jl Or - o>-S3l 0^3 . . !-^j 

* 

\ \^S c ^^ ^—iii>xj _ cjIjLvJI jji pUjIj 
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l!j\jj}o>A[j JjIxJIj jy'J 1 ^aj*- '“^* l Lie '_/ uT 

. |'_ULfcJa3l oj- jJl iJL^J JjIaII ,^>lj ijJJ I^jLj LiL~d 

^jSJI^utS^U jlu «ittf 

4. J » y JJ SjyyJ.) ■£■>»■ ^yd 4~fc>*ll olplj^p! ^3 jL^-l AjJLkj 

|JL» ii»«j J ySdj t ^J L . i . I l l£j j*\ ^ S/Lk-i Va j y> j& Ja>- dyjjt {j* 

* 

Oydl l$J^L»- ydJ j^lII 5^iJl j-^al i w ...... i i ijyJL-l (_^i»lj.t ^IaIaL dy^-Vl 

. ^jitjJl jT (J-U*il _yM t-lyt <2 Jl)L* <La>*11 

LxJjj 1 yi\ jyJll (j* *•_}>- ^ • • • jjj^ll .£;— 5 l ^yU jlp ySy 

_ 2JU>oIl iiCLJkl ^ _ yly _ r ^-i oL-ljj ( _ Jt S ciUj (Jjl . . “AlLi . OjUl ji>U.I ^ 

f-j^T 1 1 jlki! ‘jSy Sidj jJJ y! I»l-I t /. V • i —£j jLi-l dojbj 

y» _ clUJLi _ Sjl yi-l Ox» j LaJUt Vj Jy^a-xll ^ ojdj 4j| ^Jl jj~lil 

* * 

■lu3 Jyyx>J.I ^ <dl!S yp 4^Ul iJlysVl 5jb_pl CylSj 4 T i ^]l T ^ 

_ iJL-i)l Ldjjli ^ _ jliJl yS y SjIjj ojt Li i ( 'i *\A1 Slack & Hand) 
. ( 1 ^ ^ £ oj j>-\j Peet) /. T • <—y jUM cJ y**»v SjL j ^j[ 

Jii _ ^jdl yy HjjI? ol yiii JliLa 

LaJ—J i S yjSLi ol jid jliJt y« iJlp olj^i jd o> .>»i...' odUl jl j^-_j 

<0 <* 

jI»Lil L ji ijjLxJl i_ijjiiJl ( y oLLdi LL» aJLJI ol^i^dl od^i ^j^ycJl 

. OJjUl 


£*\A- 




jl*Jl ySy o^L_ si cj ^_Jl L y _ jLii-l oI jLJ c-jL>*^—•#! Jij 

jLki]l <J j^AP^o * j ^-iil t_5® * ®**‘ J l t* • ' J t ^ ' • * 

* 

. ( mv Peet& Willits) 7 H,o ^ 7 U,o ^ c^jly 

t j^ilU i^'y'r O^jj^il .L.—Si yU jit y “-^kj 

<*■ + 

*.,...,'■ i (_J ^jAA^Cj ^jJl c Jjjoi ^ju ytj Oy^J 

»ji y>- izf-ji ^Lc- j t t cjLJI y j.j»li*Jl JLijl 4 _A c ’ “j—’.V* 'i 

# 

. ( \ MV Nederhoff & de Graaf ) 

teiULJt |»<li?3 <Lyjj 

^l! yyjNl y* yiy-* •!> yy~ L**1j olJLJ ^yjj 

jJjL-iI {j* Js_jjLl »«La -by ~^J • (^^Le-I -b»-y yJl LLmNI iJ^LviNl 

Qjljl.'.ll i*\iJ— i Lj y j\ t Ja>- <jyjl y* k. . JL>-^j y-T k 

LjjjjIj obLJl Ajfy . |*~*x 0 • l^J^k jd-j ^ yJl ^Ja*j y» yJL 

oJL* *lyj y jy-tiJl o^/ • jl*j 3jj^*jj l^ktj ojj y* .kj-il-l oJL* 

* * 

y >-T y ^yy t ^ — \ ^ jJSLl ) jljj'Jl >—*b jl jLJl j—£ ^1 iS*y -^* 

. ( v b£!l 

y ^ .-j I y~t Ojly ly* k_>-X^Jl c <j jj 4ji^P jLjLl a .1 <u y^jj 

^ * 

jLaj'JI jJ^j Sr'4-I l)^ • j^J cS 

0^1 ^ £r_k~j y« i 0 ^ILjl yL>- iijjll 

u-t^j ^ '“^t* -^ l y^ c*^' J^J 

4jli L JL«j ^Jijj ^y^l L«l 1^... o 1 Aj j} J^myj ^ 

^y'Jl Ul . |*Ji) p-i i &$* jUjl U^j yZXas- Lg^-o Oj^i jxkdJL l$J 
J\ oLJJ L-J^JI JUI jl J\ yNl ^ . 'UT Jlyi * iylsll 

^A -. j j c oLyJJ L^_jJl L»j(U| 4^>jJl ^JLij jy~y- t Ja_i-| o tilLJl 



* * ^ * 

J 4 oUL^-l y dlLJl A*ry 4 aj^jJI o]LU £yt 

p- J Lalll <^Ji$ jZj aJl>- 0 JLa ^yj JayLi ^lp -la-fj <jy ^JjjlUj L^J 

. ( HA* Ware & MaColium ) j^i\ 

4 aJj L JI t 0 Ji ^y £j yJl .J^ p-Jpj |*-*j oyiJ (jjy-i aaj ^yj 

ciUJl ^Jl J- s o j i _f* > ~ ^y Vl <Jlyj 4 j L »jlU Lo-o 

£-lajaj 4 V ^J-UJlj A~«y^Ji (_^t*AJJ 7 x^>^j idJLta JLajj 4 iiJJL~»U A- jJl 

1 ^y>- LJjOI a^~j jJl ^y^U j 4 — 4 J d-3jJl ^yj ■ Ay Ul AajJI 

4 AyUl \ ^ *> 4 v . » .»la Aj ^r^yjVl y° -1^-lj y* y*-> <^I ^)- < ^ 1 y^>“ ^_ 5 ^*^* J J ciLL-Jl 

. * . 1L 7\. j >.... j j 

iij^kll ^ : jLjU ( W* ) Wittwer & Honnma 

: JbJlS- yiJ! O^. ( Y - n jsL:) JjVi 

I—.■•■ 1 1 .xJL*Jl Lp a .-jIjLI jLiil <Jljj — ^ 

. ( (*-~"^ • 

0 ^vo....,j_; c. 4-Jlljl il—. JI JuLuJl i_yr , ^4‘^ — X 

L5 <. 4. 1 VI ^aIi ^ l -- r ° ^ 1 o.AjL*Jl 

. ( p— ^ T • £-laj jl l j^>- ) Jj Vl o-AinJl .Aaj ^j) V1 £-«^>- £4aJij 

4 oJ Ul O - y±—^J j — T 

y^.J ^ f^y o lillj yj j *j 

^Ajij j\ yj>- ) olijl J *j £*—oJ>- ^Ja_4jj . oJ^t- JJ-P aJ^ V1 

. ( {** w- 


j 4 y—jLi-l d)U-xij y»^oU>- dUi -U; J — t 

^»JL>- ^y Lk^ 4 oJ-AP J5^ -Up ®_yj Aj ytJu (1)L> 

. oil]I 6 JJL*Jl JLnj ^JaAi yi 4 y-jy>j y>^o 


IV.- 




-r 


. ( JjVl Jl) jUJJ A_.i^1 ^1: ( Y - U ) JSLi 
: JbdlS IgJ jUiJl Oj£i (r-n jSCi) iJliil S2i>ll L.T 
^X>~) Jji\ ^yLoi)l ^Lp N — \ 

\ 4 iJLxll JjL*Jl ~j — Y 

. ( p—•< \ A • pii»jl ) i-JU- 









Jljj 4 4 oL^tjjJi ^ ^j's/l <jbjh}\ 

?r U. -j ji>-Ij y~° a_~J jJl (jUJl 4__ jU^I j jLa j^/l 

Als> J_b>-l_j oi -~ I J t jLfcijt -^ - r J f*- 1 4 

01 ^Ualll lJl> y ^-~j . ^j'l/l oJiiJl -Aj«j ^ lajiJ i ^ 

cJULi ^i\i ^ .!_>■ 4 cijLJl dlLJl J| v-^> i3Ul J^aJ 

oLiIl ^iaj 4 Jl lLLL-JI ^Lp y bl 4 ijjJ-*-ll 


^xJl t uiU—!l (_$ ji" ■ ■■ a (jolijj J-*j 4 ^ .... ^ ^il 

^*JuL> jl*j AjIj l ^ Ia^-oJj 4^-jJkj . lg-kkl ^9 0j^C ,j 


+\j>-\ ^9 y *l~+u . 1 ^. Ip {j~*_)J 0*X*j -kkl ^9 AJ^^iLl A--jt^-i 

^ A * ^ y^ A ^]| Aj^AiJl )J I cAA . /U 


iJ Jil J i Jj^l J yO Aj^k -j J t (J^* A^jiJl £-kdj 

AjjJU pj j3 Lfsljjl -kkT ^ Oj^nIj tjjl ~~4 

• Lg-ip tiljjl -X*j A-«LJl L^.Lo .3 cjljj oLj 


j-j^lSl ^jliJl i»_d.v3.*Jl ^9 (_£Cblplj^]! ^9 £.*13 t Ool^jl <L_4 j j-kJl Loi 
A^-jI^-I £yjji}\j jL ^ JlJ 1 ^y>- (Jl^J ^ C ^j^>\jl>%^1 I ^9 Ojl^"J-^ ^~-'Z > ' ^ 

jl^Jl l 5 ^ij t j'Jl /y 3 p—^ ^ • — o • £Uj jl a-—- j^ll (jLJl ^i-p 

a J-A ^3 L^-S” 4 k.^ /^o ^ ^Lijjl J*aj Aj 




Cr 


*X*jj . J ^ oAaaJI JL*j ^k j“ p_> t 0wL>-lj oIgJJ^X jj 

La*S^j . l (jbi jj Aj^ slii A^-jIjM C5^ 


J 


^ia* t Aj^i l Ajaj^kJl 

A^jJkj . uii L Jl ^ ^ J J ^ 5 ^3l i_jLw*JiJ A^aijJl A^o^O-3 ( 

* 

y_-X xj l^-lp iij5cdl <_Jli-l illjt 4jli i iJ-d.1 aJ^jJ! 

y A • iJ^ t/^' y^—iJ 4 iir~-»jj 

_j-y UkS Lj ^- 4 — j j 4 i^liJl JI^j 4 

• <JLi 


£VV 



oU!jjil _ 


jL>_lj I (Jj^j 4—jU-I jJ^\ (Jji aJIjI jLbM oIjLJ 5-j jj -U 's* J-.^a. . LJL^p j 

* > 

. Jj'i/I oJJL « Jl Jaj aJLJI — ojLl 4~jLA-I ^jtll Lw 4 i) 

^fxJj i a-Li*Jl Juu ( ^ Y — V j>L5ji ) aJLJI <cuJl a-LLA-1 ^yy^\ ^JUJ eLU-iS^ 

SJJbeil Jaj A-^.-LaJ ^a 4 ( ^jjilU ^jLJl J.! ) <_£jjliJl j*<Cb t ^-3 -u 

<ii_LJl If! j Ails . . SJLdl L-^r 1 ^>11 Ul . ^JUJlS" J/^l 

. pJ. S . 7 jj-b 

A*_JM ^jA j^Lio ^uumj ^£jJl — oL’Ul O^Uaj iji SjLiVl j*\£j 

^^ip ^-St 0j)JL_S I j\ j./Q.>-l ^iSl jLkj T-lcii - UbLlcJl <J^L>- - Li l 

y y 

Oj^>-ij Klieber ) ^j^aJI jpcLl ^ . la*II elU —> 

. ( mr 


2JUI ^1)9^14/1)1 

^L~Jl AJjAj -bt^3 . . AaCII Ojlll aJLiCUjIS" Ll 4jl ( ^ jji ^SMj 

«Lj^l)l AjL eC—iLT LjIj . 4_L y& ^ I 4 Aj jZj 1 Ojy^Ai CoLTI ^y** *• c->LcJJ iwJjjl 
eUJS Lc _ olj-ocJl ^ja oLcJJ a-—J> ji\ (jUl ajjaJ /ja J^h . . A*_cll 

o • jj 4 qj^£uli\ jL»iJl ota wjlw? ^1 ^ X * ^LLjl — <3^ jj 

iwLj olj 4 4^>tJjwL Qjj*/3J aCj jl 4 iLjiaJl jL^i3l C->1^ I*_jlw3'i/l 

^jA jlijjj jl aSjj Jl^7 isi^>- ^ Vo ^liljl Jj oLcll J-Up aJloaJI aJLa 

4 i — ^ ^ Aj j-gcjt —oU ^JLP *JjL^ Jlpl—J j . O A^JLoP 

AjL^ail ^L>cjl^ ^_ji jj ^ I ^jA I L *S . k_f^ *“^"yi 

* A^° JjL *S/jl 

^ y 

o j y*AJ be-oo>- j-<Cb 'i/ ^ l^-...tf i o-LL w Jl ^3 1 a» ^iJl jLsJJl i^j1>- Jj>o Vj 

y 

Aj^iLo jLoJ ^aL>«cJ| lJ ^ y 3JL) 4—Aii-i 4 ®-U^- 

y y y 

. ^t-LyOj ^ L^-"ia>-^>Lo 3j>tS elJJij h AJbjfLA jl 


)I^Jf 

jLftj'ill ^ijL-o v _ Q3yZ3 ^ JlHjJI ^ Cy° ®^^ — — 



_—— --—— 

1^53j t t ^JjJj <*iL)i Jl*jj L OjJJLi OjJ^j |*j i j^i\ ^ iiijU 

t^l_Si ^1 p aJLxo Jap oJp jl®jt ^3 LSIp ( _ r o\^ pM\ «Jla J^LiJ . cjLJIj AaJIp JiaJ 

jij . IjSo&j L SJiUJl J*& jl® J 'J I <ya ^ j>-\ a jJ^ l$Jj t oli jl o yjj Xk*5 

*. <JLl5l Jo-1 ^)1 SjJfeliaJS aJ l® £j>-y 

<]Li-l oJl® ^ (J>Jj 1*J1 .^Lp ojJjaA £jj^il i » - - 4 " U 2. \ I "V i — ^ 

^ j $\J 1 i^JJi c ^^JiliSl aJ uv -p ^»Jo aj j■/?.!L> jJocjJt l^U- 

JjL*Jl .^Lp a j JJLa Ol.} j La LJLp Lfl-J AaJotl—ii ^ A-^>tll Cjlplj^Jl 

■ lsj^j 

& y* jL^ji iSj** ^ i *'-..2’’^ 0j^j ol ~■ Y 

SX-^-j 5-U_?-j oUU jju iiUA-1 aJL» j 1 , ^Ul JjL*jt ^s- jjli 

* 

IjJ-A< jV /. ^ • “L—U 4 j 4_J1> 0^9 ^jl l 4—ii 1 jl.-^ll {jA ^^SwJJ 

^■*1 vilb 4 ^jJLJl A~1^»*J ‘Loj^LJl ^Jotlil Li^P*j A-> j./?J 1 ^ij^| £* ^liUl 

. (JjjiC-il Ja*J1 .^Lp ojJia OjSS Oj£j La LJl»P Ajjj^ll L.>/? j j V ^ Is^L<1 J^U 

* 

_ c j~*>~ — 1 L^_u _ _ L^jSL> _ jii3 ) Ail ajLj ajL^ia oLtUJ! jl — V 

* 

t jLjJI ^Jp Jap ^Lp Sj^L5 ^p ^^ L^a«w2-ij L®j^ ^^a J^- ( 

^ «* -■ ' , —' ^ 

ol J-*j 'b/j ^iaj "V LCj { j&\** ^ Ao^LSLa ilLi-l &JlA ^5 uj 

• jJ’^T^ L^S t jA V i iJ jljJ 


aJLL-1 0 J-® ^3 L (J>f-La ^3 jl Aj jjjl ^^LaVi o^Lj JJP — i 

<-—J <U3 c- La J L-fr-w- l wJ \ jl» t a^j JP Aj j c-UaP-Li ^ A—JjJl ^j—4 ^>La ^ 1 jJ— 

^ ' l *" _ •> * ' w 

t ' JLl ^e- (_5jJwsJlj (j j£S\ j-^LoJL .iL : i > ...,*ll o'b/jjta (jAij jip - 0 

^ u ■ jL>iJl j~S -Xap i ^-£ r ojili oljl-xll o j£j >.»-■>- % Lpj y* 

+ * 

jl^-1 j. 4>...“JL iSjljj aJU-1 oJL® 





d.~^>- ^ aoj^ yT J p-JlAlII A^l-oP ^Up -Up 'l 

^ 00 ' ' 

<£ j-o-lJl t UJ^/i ^oLpJ j-^lllj (_£j-s^L^-l 

^^3 awL> 1-3 ^-P (jj _j 1 \ yc« < /3 ^3 ■ ^j /3w « ^ 1 ^ »^3 

*• *• 0 

. ajIjlJI ^a olJLJl |».Jj^jj Jj <C- L »- <J dUi ^^pj * jtoiU *lJL*Jl 

i ^j~+>~ -Lp ) otdJl lJu& ^3 <LJj^l 0>L*djjJl JS^jj 

0» ( ^pdjJl <Ljy^r-) — Oj^Lflil 4_*^«L>- _ 4pljjJl ^iP j~°J 


*\j/00* — <u^»_>ti.l <oLpIjjJ1 ^3 jLi-1 cL«‘ijLJ l$J ^jjpjjCo I ojj^iil ( jjljJl cijl—L-oP 

l*pljJl ^uSLil—f I J^S j_sAj «. 0 -Lo^ *y L ^l 4 l^pl jj\ OjIJuJ.Ii Cuts'l 

t JJl*J i 4u.jJ-l a j. w «/a i 1 jL<dJlj c ^OdJl 4u J3- \ jLa>J^/1 J 1 

Laj jS (JLo-S^i ^ J-JLdJ jLft-Jl «L-~J - L^X>0 e J~S <L~d J^jSj jl^Jl 

0 * 

LJL>- i3Lp <jl 4 o-v^»»^AJ l.^./? aJU*- L^p cjIj—*-«JJ l^y?^*j .ajp 

4-iLijJl <L &^3 4^p-JJ £■* — *IUj jJl $j>tA 0^1 i ^‘Ui Ul§J lL« &JLC. 

oJm d.ol5^ ^LdLll ^jA 4-^wd ^jdLj ^ 

0 

^ ^ ‘CJj^jJl j\ d^iJudL ^ll 4Jl>- ^3 LjT J 3 I *C.^jJl 

<^Lop ^*jp i<kj>“ljJi <u^jL^Ai J ,1 ^z +.+,* 4_dl>- ^]l <uiS jJ.1 dJLiil jLftj^ll 

^yrl ^ o* ufJ 1 * ( x?)s. ) j?t L ~ j . <j^y. ■ ■ '-^j ■ 

. j}\ 4-J-<kP 

J^il^UaaJr 


AjLl*J| t <• 1 dlyiil J_j-A>«il 4 - 2*5 i_d3_^j 

cjj^iaJl ^yj ^yj <Jj^A»«ll «-Iaj oJuj 1 A_pljjJI oJjM vuLL*j«j 

4*jjjj'yi cjli^>'ill J^-ljJl oLUJ ^4>*5 \ • jp*j ^y]l ^J-vaj J_j-<2><-« 

Ju»j jLuiJ-I IJ-j j . ( } • Johnson) j$-5\ V y >*-J Me L yJl 5 j5 J^t>- 

1 J^iJl Ljj 1 0 - f ■ ,_yJl_p- jt jj-iJ' ^-Ijj y* ^-*y. 60 ~ *■ ° 

. ^ySijJl y o-Vil J.- V 1 C ., ^ SJijLwJl oj\j^-\ c 4‘../? 11 


iV\- 


_ jL-jM -— - 

jtdJl j i jLdJl ojly*- A^y jl .Jy ^SAJl ^L^flJl ^y i)j£j 

ty ,jJI <y W 5 "’ o^r- J 5 iL ^ Ll • Lft^Ui^ Jju JWI J> 

. jjUl j^-\ ^ |>IjI i*->jt 

^jl jj. .-i-t (J 1 /-t-*~ a oL-S ( ^ ^ ^ Q ) A^plj^Jl A~&JjJJ A-JjaJ| A A l j - *>- D 

^->*5 \ \ g A cjJi Ja~* jp£' c T^ ^ "l j "l) £ ^ - 

(Irr ^^" 0 cr^Jj* ‘*- p bj wl -~ c ' ^(* / ^ ( a-Lj • ■ ■ _ 7 -a* / 

. jLii-i ( A^ojj fi^ 

jai^i 

iJUs ^../laTllj IgJ jLj t_«i L yil yWl ^ JjAaj jLi-l i— jLoj 

* 

) cyjyyj p yJU IxS* ^y 1 >.,<-?IAj ^Jl y*^,? 4 ^Lx^Jl 

IJl^j AaJucJJ aJUjJI j y^ 1 ^-Lp — jlya ij -L — ^IaJJ iJjfc ^y ^ ^AA 

. <qJ>jA 

JbJLP ^y oyyll A/G^IaII Oj La * / ? jy ^^voaJI o3La«.*>*^ 1 . . Aj i-Xj 

A*jIaII o^J-jCa y>t^Jl fiJjb ya oLpljjJl ^y aJL^aX^II jLJ^-I y>*A> u* 

£-a^j 4 jjXS'l^j^/lj t y?LJlj t yyjJl ^LJl : yly»t * ^lybU 

y» I y 1 Aaj LaI A-^yjl JluJj . jLjLl ^iJulj y>j ^ iw-Jyt-lj 4 

. ( Fletcher ) jU-l <y A-jyJl oNl>^ iaJUl 

Trichoderma lyj_^J.l ^kij apIjJ^I aLlU- y ^y> c_!l aL>L*_a> OyJ ^JJJ^ 
Inbar ) ^1 y»Ml ^jLa^ IjA* JS\ j^>\ iy o}lui ^LjJ y harzianum 

. ( jj^Tj 

— piUdaJl “ dJU JlS^ — yJl oliNl j I jA ^jA JbJL*j jLj£-l 

c ( olj^Ul J^L-j jl ) ^jjdJi 1 4 piLdaii <1~£- L Ia LaLuI yJlj 

<. JJ-Xji-l J-Awj 1^ jjLi-u j l ( LlJ j jS$^a\ yip jl ) yLj ^ \ yA»dlj l 4-J jji y^J 
^ 4 ^?jLa1i ojjJij t jiiji-ij t 4 AjLJJij <. jLj^-i j-* ^y*y^j 

-iVV- 



-A— oLpljjJl u>- j}y£j ^_^_ 

^yJu U~5 4-al^Jl jLsM CjUTj 'wb^>5 ” jUa^-b — (JjUu j 

•» 

: ^Jjl ^Ul - ^ 

*3l> JSUi t Ervsiphe cichorocearum ^JaiJl ^^ll IJla ^.....i 

JJLJLj j . jlaaJl ^>- ^A ^JlJI oJla . jUJl £l1<l*-J1 A-JLj.> 

. L^JJ^J 4jLs^l1I JIjjV! oli>“ <. ijli-l jli-l jJ ^-1 AjU?N1 

(jU~Jl ^jLs^j aJbJ-JtJl ljM U-l 

i) ^iLJLj ^^UJJ Upc ajI$^JJ ^-p j-U {j^ 

Vl apI jj' US' . */j ^ y £jzj l \T jJL jf t “/..,Y ^-S^/. Y 0 

. 4_ajldil 

: cf^^ 1 U^W 1 " Y 

jULl ^1 y4 ^k>4 y> Aajj t Peronospora cubensis ^^ «^ rr -j 

^A-lj AjUj^ ll Aj jjU Aj^L> jJl <—3j^1? C^j£ Aj V l^Jaj *: A~oj>Ui olpljjJi 

(J>j-UJl i _yU *\i.J $ ^ *J ojlj—^ (J^XI—aII 

j£ £jUll a-iA ^JjUjj . C5^i -J Vi <2j jJi -Up 4 A3 j^i-5 

^j\j>- J^P SjUp ^o- * Ji |Ja . A3j^JJ ^JuUJl 7r la.«■ ll ^lp (j£.}Uj ^1 l)^-J 

. ^UaJl 

V ^ iJ l^j>- A-xw>Ul CJ^Jl Aj ^ ^JLj ^ U -Uft N Ij IJA ^3LSvj j 

^UJJI J^ai J!A>- \ • JJ ollUl U5 C UUl^Jl jjbLl Jip a,>jJ! 

Jwj^S^IjJL jl t /. • j Y ^S - jjjJb ^*>UJJ ^Ll U.—(J—<■ 
ejU^ VI apIjJj US' . */. * ? Y j^S^Ij jlijJJLJb jl 4 */. • j Y o jjS'Y VAV 

Ujlill 

a.■ ^ ..oil j^LUl a^xjjJ — T 

t ( Didvmella barvoniae ) Mvcospherella melon is ^JaiJl ^^II Ua ^,. r ., j 

ir" ^ J* ^d' <y l - T -;-' a i 

* 


iVA- 



Co jj \ o — \ • JS* oljLJl jji j c aj ^xll l j^ 3 

js?* JJ^lJdL j] L '/' ,Y ;/^j 0 • . c ^UJl! fU V - 0 JSJ . 

. 

j i Pseudomonas syringae pv. lachrvmans L^SLJl ^y >JJ IJl* <—-J 
^2-u^li OjJJi J y*2 jl JU-AjV Lljj oli ^uu 

aJL^^/I £jLJI o j^S ^jju I^jj A3 j^l! j$ la“» ^ ia^—Jj ^%-j t ^^Lo^Jli 

* Aw?j^ll Aj^iaA j ji-\ Ajji?^Jl ioL^J AjL^VI 

1J—-Lrjj Lt *j-Jl iJl>- j J Jb Aplj j J t oJ^i-1 Ajj) glib ^^3^11 toLSuj 

. ( ^ djj^ij El- Sadek ) j*p-» ^ a^>*1! oIpIj^JI i jJ>\y>\ ^y> — LJl>- - j^^ll 

I jl jA —£>VI oLj^*3 ~ 6 

» * * 

L*JL AjwL>x>3 i. djUI ojLsAP ^j^CS ^Ua-Ji AjL)AJL oJLJLj jL*jkl ^L*^2 j 

AjbJAl 1 $_«j ^iSl jl^SJj C *J~£ o1>'l^ Aj j$^a ji A 

obUl -^ k ^‘ ( _5^^ 0 Ojbjj *)} Aj^JL>- A3IS" fr-L,<a« Al 

~’ 0> * 

oIjj jJi]\ ip • ^y> L*l — Ulp — c J \^jivsYl CjL-“jj -3 ( jj> ^J5l jl l-l>-lj 

Lettuce Infec- ^juJJ ( _ r ^Ll jl^Jt» ‘ Closteirovii-us Group iJaJ-l 
i ( \ A A T Duffus ) c^LY^ll ^ tious Yellows Virus 

jlyL-s>l oLj j^j i ( • Hassan & Duffus ) oljLYl j 1 yw’Yl 

<. ( HAA jj^Tj Jones ) <■ ( jj^Ij Soria ) UL-J ^ ^jA 

oL*jj j*3 A >-1 ^5 l Geminivirus Group c->L*ij j*ill ip ^y* Llj 

y£ -Lrj ■ ■ ^j . ( 1 ^AA jjJones ) ( _ ? i o ( _ J Jl 

jljLl oIjLJ — ci.<a.Ji AjLjJi I^Ij — jljH.^aVl djL-«j 

j t _-Jl A~p Oj>>la ) jl_ r a-^’Vl ^>1 j£-\ I^Jlp Cj t _jJl Ojjliilj 

. ( jJLJl tLbu! — jj|*-"-J'l A~p 


^3 J U**J I o jy~& ^Lp CjL~w^^-jJj 4jLs^^1 oj^5Li 

* 

I j-JLl^j 4 Oj-Lll *1 j.Ji'y- ^3jjjJ( | ^/i-j Ulj 4 o L JLl ^.Ld-wJi 

. U*Jl JjljjVl L>ojJ j 

4 \q\a J4-u?l^- t ob^M olj^*Jl ^3 i ol +mJj*JU 4jLs^VI 

^Jjjj LoJ~j 4 QJ^*Jl aJi-fc ^3 <plj^Jl «^a 4 j lwL» ^3 o frLsA^Jl 4jLjJiJ| jULIiI <,_—) 

frUa.Jl ijLJJL, IU)|| oNjL*o9 t_ .-..—> i ^3 Lgj 4 jL^VI 

* p—<^5* 

ijLJJl 4>*3l£*a ( 4 JjujJli d*JJL>- La lij j^JjJl A>xilSvl Vj 

4 j^aJLj LfuL*! 4^-J^tjJ -L^>- jfi* In^jIj^LJI dj ^ 1 frl »,S2 ««)l 

^o Sjli ^JJ 4-^jJL l lla C — 0*~*i ^1 l ^ .,.4? 4_*JL*f V l vli-ii ^Jj>-^ 

. piLJaJl ^ p_L>UJaJl Jjljjl oliJlj jl y^\ 

: tiLlj^ - "t 

oi-A jJLij jl yup\j ^tXAjyA ^iJl l*i^j SjL^VI i ^a\j£<\ *Jkl ^y° 

* * * 

. jl«jJL CjL&jpio . (j£^>-V) 4-PjJtJi jjd—\ ^J-j-^L>«-a^J 4 jL^L-l (jlj^lj 

• ilA* ‘^ x - j| ^ (J^d 

Ojj—Al- Shawan -L^-j l^ *T . <J «lJjLJI ^*^11 0 jJL_ > - ^II 

cj*^I jjp La^UiLa Dina Luo jLi^-l < —£ + .* *& o^ *Lp^*~«JI — ( 'i ^ ^ 0 ) 

jLji-l 4 —oJ-JLj — LgJ 4— .. j ., < S > 1 J__li O—3I ^3 4 A^Juil ^3 I 

. Farol J j jli 

^aL)jjl ^LjL — <u^>Jll oIpIj^JI ^3 — jLi^l olilj {j* j 

: JUI yrti^JI 
: otAiJl : ^j! 

jt JjijJL J Li-1 oL'LJl o^-5o*Jl il ^j) -Up - ^ 


iA.- 


jl L JJAJJ~}\ j! t 0i\J»i JJ-frb JJ* T 

. vlLkT^I 

l jS '. jjlo ‘ ijlxjjl CjIJuJlI Jl?-Ll — jl yXX*\j - »l.,rj..ll ilLJJl ^jlSvi — 'f 

■ JLijLaj t uiUlSIj t, Xj~J yj 

j\ jyJuLUj >Ij Lg-Laj ' • ' ^. Ja ... p! “Jj-^ ^ — o'5 | llJL!l i 

• 

: ^IjJI jl£ll J oU% yVl jui ^11 : Ll‘ 

o_j^*Jl — \ 

Ljli J Lij — dJllS «X*J l pj “ ^yS'y^A Lj ,X*J olaLjJi jJ ~~ l 

. - ol>-j-il — jjdLL * iJL^I ol*X—il (JL^-iO.^u jfi 

- ijr&yl ./* ~ ‘-j 

dJJij ‘ »iJJi -1 *j ^s-ySx JS” jvj t JiJDl iwiviij _ r f~- Jt ^-i y*u X>u -U* 

. — — CJjS^j^JLa jj ! 4JlJl ol^*-ii JL_*1^1 j 

CjI-UJJ _L>-Ij { j^> jJl 1^ J* — -J>y 

**■ j ( J r ajJuj ~ U-" 1 ^ : 

. i-Jlmll C-JLi J)\ ^3 1 Jww» (JL».iCL-*1 Lj U$b ^pl^jj 

AjIJj JJP 1 wLaj ^^ji frU CJJuUil — ^ 

^ ~ — iiJJi wLjL j . j-i»j l^iyU-Jo ( j- a ajUjJI *JL2jJI 

<W?Ul i-iliJl olj-tw^i ^j/2-A-} ^jA 4jli^jl 

■ A~a~Jj> 1 CJ — Y 

vJ -A ) 4jjXJl (^Jjb otUl »«»y3.~i 1^4 V1 AjlijJJ 1 

^^-1 ( A*x-^-y23^ Jl c J 

^jA ^1 i-JL^aj / J^ajjoj — cjj jj (jji^j — jlijl? / ^jp^ULij 




. Sjj j+jd\ Jcs> <* 1 * 1*11 j^SsJ Jij 4 iaJLiSlj ^f-Lfl cl J U o JL* 

( JdJt \p£' 1 JjU u - ^ J - * j-^ — ^ 

<UjL ojjjiJl C 5 ^ t^Lo LUl 1 ^ *~a> oLiJ.li 

<—■f^J' 'i 1 AI^til$0<i ^3 £_Cj . . jJl ( jj^ j£ Ob LJ O El — —>• 

4-j2j ^ii -1 oj^^3 4 jLj U lul ^JJl <U~j 2 _j 

. LgJ>-L^Lj[ 1 <4; j\aiV> 4 JJIS" “ jj-J-l jJLaJ E^>La—i ^c3ISo — ^ 

^ ^ Vl ( j^lj^»^/i — V 

iSjf- t o*J* ^ cP'-^' tlr^ cP^i ^b>! ^1 " ' 

l_)^L*-*_^J _ ~*” y AA^Ll^«AA<0 ^ 1 i - L<. A ! wX^“ l L*»J^aj*> A^t3LSvlkl 

. C-Jc 

cJ ij^j^^t ~ <Sj~£^' 1 ~ <ibj^ <y*y* ~ V 

* ^JJj^J^^i jl O jj£ 

— TVAV ! 4-JLdl olJLJl Jl>-Ij j4r^ El ^.iU j — —>- 

. yS\~^ V , aJ^aS~ ^J^S'I^jI "^ ^ " * 

I <oiA>tsL$v<i — 1 
• (_y^i EJ k ^$0 ^Jj^AA ^ciLSo 
. ijl^l — jytkJj) — oy^K* ! <J Jl OlJL-ll <X?-\ (JLvjO-aJ ^il — 1 

! <LJldl olJiJl Jj>- 1 4 _^ Lll (jivAjJLli_^ i jjajjJl c3j_^ ^ 

. oljJbj — jJ j^j — C-wO^ 

4 dliiS^'i/l ! ( J^s k <u^Lil oIjLaIi <JL^jC^jIj pLaJI iiLlil ~ — >• 

<JLo Aj_y +^-1 &i>T k LSvil .I.tf i dMxS i)yy^y^S\j t <JLijlil_j l j£}\j 

Boukadida ) ijLdJL iL*)h ^ Encarsia formosa Jikrll 

. ( \ < \ *\ i & Michelakis 





o 


jULl 


JP ) ^l£ll J J>„JdL oL'LJl ] y» y y*s>- l <ZJy£-A J ' Cr° J L^ ALp 

( ^ ^ ^ 4jj^-oJ>- — 4plj^Jl ojijj 

: a^> jlMJ! ^jl^il ^ o’!>LoL*-“ — 1 

^1 oj£-L ~Jl iJlil ^ Pvthium ultimuin ^JuJl _^6 

Silicate cjI^-J..... 1 1 j* o j-Jdl &^>- ^ * ■ — \ • • jS jli ^jJJ.1 

' S* 

j\ ja\ JlJu Wilis' c ( ^ ^ Y Cherif & Belanger ) ^olsC-L^ *j 

j la^l lj 4 jL^VI ^ js3jL"> - ^ — 4-^L>- oL>i-i y> ^Lp — *UjI — <J^L>Jj 

*» 

. ( ^*\Y j < Goldberg ) Pvthium aphanidermatum 





jAa ^UJI J-aiil 




ULlJJU 

I^L Ua^- 4i_o-~J ^Jlc- iul*Jl JiJl-1 dj-^z>*~* _j—* Melon jjjlJaJl 

4 ^ 1 1*.^Jl i sLu^ S^i c_r^ *■— j J~. ® Cantaloupe w-jJjoIS* " 

Cucumis jnUJl i-d UJuJC ^Jl oJuJjJl iJlull oL^aM 1 Ji 

. C. melo var. cantalupensis jLJl i_ix^aJl y> i melo 

('Sweet melon illiJ jl Mi i Qa-lj S jjjliJl ^fjuj 

t ^yLj '_4^aL>- 4 _iLu~j ^IP - - J S 1 

0 0 0 0 0 0 

oLpj^>^> Jp O^jli Jlk> Ljw t C. melo var. aegvptiacus : y> 

J5> 0 

^J-J-flJl i 4j»ot>j iJU 4 j^\j l^.i.-.JI p oLl-J! s —^jA 

* ^ 

.^Ip - L*-* Lo-^wL^ JjJJsuj . aJlJj ^^>-1 4-JlJ ^)1 L^a 

«* ^ 

. <Uj^ 3 7^-ls j jl i tv Zb > 

li*>- ojju _ 4 ~oj*JJ oj~-Jl f\)y OjjIaJI c_$Lu^I ^ rj j 

\ L^-ft t ^jJhlS' 

! i _ 5 SLijl ^jLwS 3 ! dS'j^S^A _ ^ 

Jik»j t C. melo var. reticulatus ^JLJl Jl ipoJL* ^JL^I ^ 

« i*UJl ^Jl) ^Jl *S'yu>rl\ ^j t Muskmelon ^1 I^-Ip 

^1 C jSL+ 0 1 j\ c \ ^L^ljJl Lft (, aJLi'l 4-vSC—*« AP ^^>»i.l oJuft l,_ 3 L Ls^ 1 



__ L>-^J 


L.*.~Jg S/U«aj2jl ULp e^>ij! oL^JLo LJUa _>^ 0Jjj c ^itiL jj 

• CjLpljjJl - ^c-yajJl JilP 

^ 1 Oj^L^Jl »._3Li^g 1 ip j^>xji _ T 

^jsj 4 C. melo var . inodorus ipj^>xil o_u ^JL^i ^i: 

' ^yL U Lg.^ a>I ^Jlj c iwiLw?^/l j^A 7 

: Honey Dew J—*Jl Ju^i _ I 

J 4 —i 1 L^j j \ La Jli >iu 4Pe J A 1 jl oJ 

ojJl ^ dJJJ5 . Honey Dew ( ^ ( _^ 

* J^-nA c 3 Lkj ^ 1 p j5Jj 4 V ^- 11 

4* 

: Casaba LL-IS31 _ <_j 

j*jz>- 1 4 ^y^----» j l j*£* La^u>u iPj^ii oJla 

^^a_j Crenshaw <.„ .j.../? 11 1 4 ?t, +J 3 A1 j^ip ^^ t_ 5 ^i c^AJl 

. oLpljjJl oLw^I \^a o—J 

<u*^t iUI)jJJ tlUrflf 

a^b')|l o!i L.^?^ 1 N j _ s^Ip _ olpljjJl N 

.’ Jj U C/° ^° jLaU j iJl*Jl 

:Galia UU- _ > 


j^ 5 ^jLi>j 4 ^yL^jJl ^LJi j^j <L >-jJll . (j^ji ^LJi ^-ojJi 

yjL^l L^J^J 4 4 *L)J OjLoJ . 4 j*)I 4 _Ail>cjr Jy 1 ^ j ^., 4 . 11 (J ^jjji 

* , V 0 • Lgjjj 4 ^yi^lJll! Lgj jJj 4 *ilii wi^P 

. ^J..i^tIJ ^Jw^ajj jiiJLxU i^jliLa jLiJJl . <*->*£ \ , * j 

:Pancha UUlj _ T 

• A^jAJI ^1 ^jL3,aj1 ^^CJl j* 

^l>-!ajlj 4 L^j^J 4 JjLj ^ A a ^ j L^j 4 4 AjjojLoj 

* ^ T ^ J ‘ * <• ®4 j^LSj 



_ ( k-j --—-- --—- 

: Polidor - V 

4 4j jjS ojLJ . L £j\jjJs}\ ^LJl L _ r rfi> Ji. ^jlia . I-A?r j^r° 

i _ r A>-\ 1 4^7^ 3 ij^ b-; 

Jju LG" i JAA^I i .—; ojUt _^ku . ^>S \ , T _ > , • l$Jjj 

. CLj>- d^LvJl 

: Rasto 1^) _ £ 

JjjJJl ^jJ >l ^yLsjJl I jj ?LJl i—ii^Jl IwLa 

^>-jli-l l_£j jJ 4 tA-li 4~Swi t 4 jj jS ojL-> 4 jN*)1—j 

j\~£ ^Jl y>- L^_i jj ^J—J 1 ° <-^‘ >—’jLG> ^jL»-l-lJlj Oyjtjl-I 

■ '-^b 

: Carlo JJ6 _ o 

(JjljjjiJl JjjiJl ^^1 fjlXoj <■ (jr^W' u^j* J-*- 5 *’^! • 

4 '£'-**■ ? 'J ^JLAj b-J 4 «• L—La ^ <daJwd> 4 jjiojLj 4jN*>d 

■ l J^y. 

:Paquito ydl _ 1 

*■ J jl-^ jA^>\ Igj y) 4 .*< L ^^JLj I a_)l 

^>jLLa . 4 ^ . T 0 Lfijj £-Lj 4 Jlij ji 4 o <jJa>-\ 

. j dl l 4j^j-ill ^ypji. 

: Ul>- ipj^u^i (_g j>-\ » sL_^» 1 _ V 

4i_JU- _ Kalia ULS - _ Arava liljT - Revigal JL>*Jj : oL*s>Vl oJl* 

. Galor j^JU-_ Galit 

dL^S/l 4_~~ f\ j :Charantais odljlA j\J» ^ ^1 dL^'Vl ^j >— A 

4_5^i y^ - " 1 ^ j * ^ jjSa/2i jlS 1^1 l <c^>JlI 

0 J 4 A jl*—ul ^LiijN 1 jiii 4iUi_j 4 lj —4 LSL>Jlj j 4 L —1 £ ! 

. jlj^t tiiL" J 1 jJS 


£AV 


- j] ySL) - 

0 I 3 . . ( ^ ^ ^ o ) <l^!j^JI a ^ o J j lU L*-u^ 

Jj Lo^S” £ <uj^aJI <J^aJ1 4 31 z>tjo ^y3 oIpIj^JI ^j3 <LLqa «.....! 1 

• uij^ lJ y? J-*J ‘ Cf.jpzjj 4 lT^^* ^~iy^ 


■ J^-"J i_f* LJl?- 

. 1^%-J ^3 jwULij 4 4 LJL>L) 

fUwifl ( 

*• M ♦ • •* 

J*>L^- J^JlJI kl^jJ h 4-JLdJ yA 6 j ( j_J>- 4__^ jjjLill J JwLl oL_o| Lj 

J 5 l ji t |> ^ o ojl ^>- jjlJl t j* T* • To ojl ^3 ^Ll £ _ V 

^ To _ ja TTj c tAJ j»T ■ — ^ \A 4^1^13 4 L«1 . vil!i 


^ 4 c ijLJ' V *-A3 Jl ojljJ-l <U~j.3 tJJOjjj 

. <l>^lf jLfcj^/l 

4 <JjiA>i ^Ujj! J| ^ V* ' ^JlP ■ • 1*3^ 

(■ \yu<a £^*£2> 4 jLxi3l ^ .. A i 

. oljjSs—Jl 

4 J) l>v-» 11 f ^3 l lJ . — ■-■J JlJ^- 1 ^yLviJl j^aJJ 4j jjj-^ o1 jt 

• /• ^ * J /• 0 ’ ^7^ ‘Sr-'*^ j3l Ual . |*->*i-l ^ IfObjj 

t J Ja/2 } jLckiJl ^lp iwL-^Jl 4 JA*J 1 j \~j .—P J> 4 -A-J»-l JjL*J! ^ip -Xpl~*J 4^1 * » > - 


: L-a J orz ~ yj iyjj* 1 j <j V^- 1 oUljjJl J> jj^lill gjj j 

! 4-jD o j> ^p _ ^ 

/y> ^>- ^ I 'i I o <J>’^>- oijji^-l o^^aJI ^3 jjAJi 1 j J 

. iy\±\ -la\j\.\ j> ja-a^Lajaj j g -a> t- tf./^-*A 4 O^Sv^ll Juc-^^il ^3 ^hJ^J 

a J ^xjl J-A-4JJ . jjJlJl 4 pI jJ ^>0 La^j ^ A J^>tj Jaj O^5o o'yii-l 


£AA- 



( s— > ) ojjlill - 

. ^?Ulj ^yL3jJl ji dijlillj a ^Sdll olio's/1 <Jd-*l»d 


** \ -^dl l_o ^ ^Ul jdl *Jjd>- <3*^ Qy^ddl La^-c odLdl 

^y* ^L^joVl ^ *^jLd *1 _ t oJd t JidJl Id^j Vg <J^>- 

oLw?^ll od_a Jds ^3 JldJl ^j-a Co^j ^ Y • _ \ * * <J^d>- oljdJl .sdaJ-i 

jj>-ljl /^>a 0*>\dl olpljjJl ^ jjjLsJl ;>d<2->- jl dJJi . S^Sdil 

oI£ _ Y* od_* d j^lJlJI apIj^jI Jl>- 1 ^Jl old! . j^Uj ^>-1 ^Jl 

■ f 1 fr j^S \ , • _ • , Vo • O JS - t iij Ja^j4l ^ 

: v^j S_^ _ Y 


Opl^ll ^3 j—O ^n—5jZaJI <J^L>- 4~j* t^Ji o jy*]\ ^3 jjJuil d-l j J JJLC 

_ Y* y>*j JLaj ^J.7.^t 11 i)j £.jj . o^>-llll JupIjJl, 1 ^3 J^jl J$s~* jl ** *^dll 

. SJtfUl ojl^ydl A>-i __— >■ jjJLJl Apljj £ 

C ^j ot J \ ya \ 2 J 13 Lo^j V * Jbu I 4 Jc.Uap| ^3 0 j^*Jl od_* l JO 
dl-b ^J^3 Jjjd J^b>- I 4 JIfljl L >1 * £^jLd * 0 jd La^L^x?- 

C A */3 dd-l-il A~^JO^\dl (^LajVI CjipijJ^CA3 olplj^jl ^3 ^ -/*dl yi 

^ - £ 4 ^ fl.. /? 1 1 APijjJl ^3 Jbd jjl Oj lJI ' ^jL« ^—*> ^ 5 *^" ^ i i 

• ^ j ^ ^ ^ Ja^^ll! ^3 jU>j 

l/* |T t _ 5 ip- c->LJl L^>*io ^Jl jLjJl ^-p^r ^j^j 

- ^—Ljj ^_UI j—xii J—*j I jL& ^ , 0 ^_Lp old] —j^J l (jl !l 

Y" ) k^w'ldl ^wL*Jl 0 c jL»j *1 _ 0 JJL*j —oj . . Ida 
. . ddd <^oL>- - (AdwaJl qj^_ dl ^3 0 _ i j Aj ^dJl ajj*]\ ^3 i _ 

I y~i j-^-JJ oJj>-Ij 0 y^J ^-J dd 1 A-ods-aJl 0 j oljld y Id j 7'J^j^i 

. dii—5l j JUu dJJoLl <a—«L dl <uoiJl t __ y d' old 

* 

- IA\ - 



— d-’Lt'l Lj>- y&j _ 

aj>- l—OjjbiJl jjOj y° e*^~ ^ * — A • jj>o /»jJL 

'aj^ JSJ Jjjjl ^ (►> s. . ^0 J \j3- j\ <. I ytji\ y> \ • • • 

. ^ o £ • \^>-\ —^ 

<. 4j yJu liajJi (JLft- O ^l^ c 4,4IS|_j t ^Ljj O^^j 

L^jLj 1 ^■■•ai ^^laJb ipljjJl Jbu ijjLJl o-Lo—*^I JL^- n -ioo 1 j l 

. ^-uUl J^jJi ^JaLOaJl O^- 

^ o ■ 1 o ^i _ Ojjliil oblJ <jLli>- J .UL> . . jLi-l L>J>j 

( iJa^ail j|JJUL Z>-y ^jJl ) ^jJl ^jia^>- 01 ^^J-P t 4-ia^s/a^ 

oj0 • _ J,>-|jjl iaii-| ^3 _ CjUUJI 4iL~i) Oj£tj . I*>gl.i iiLJil 

jj^T l O^nj 01 ^ * Ji c w ^ /3 '^‘ J * 

■ ^ V' J* ^ U? 

— \ Y • * l^_3 Oj £.j ^ 0 £ * ^ 4j oli iSj^laJl oj-^j ipljjJl wUpj 

Ta / bU T , A j bbJ X , Y j\yZ < 3 ItSO <. w>UJ \ o - * 

J^u?U^o ^iS^i y* Ojjbill 01 oj^*Al y °j 
oT ( ) Salman Ji >-j . . cij^l c-^j . l> yil 

^l 3 j ^ii — 431 —<^J>cil 1 — Aj ^lU A-iif' VI 0Lo- « . 1 -.-0 

o jj* u~^ 4»L»L>J.l o\ ; obUJi Jj_>■ oji 1 ti ^~j^ 


6)> I 


'w/1 t U1 ^ijJJ LaLfc ^bol^ 1 Aju 4— ^j K ^\ 4j^i?jJl yy 01 ^y | 

i ^y^ ^ frLa-U A^> 41^1—^i~ 1 jh ‘t Ojj^l i^J wXj-LiJ) j^~\ 0^*"^ 

1 bajts h oUJi oL^- ya yZ Jt>b>- 4^>l>- c ^^Jl jJJ-dJ ^jjj+Ji}\ 


£^.- 



_ ( » > ^Jcjl53l ) OjjIaII —-—-■ -—— 

o* j«-» A ^y>- JxH cy - \ 

, ‘A^s^j'yi 4j jb jJ 1 ' o^ljJ _Up aJj Ls J A*>j L—J>- aJl>-^Jl! 0 Jok j!>U- jbjJl 


jU-JI u 


\y^3 J 


<L^*J Joljj ^ Jw^Aj U ^1 • ^I L^j>o- jl 

. diLtJ -y> Jj>tlj j 

yj ’ jjJU-I oIap^ AjLy^Nl Jji-I ^3 - a^Ip ojjhsAij _ (jjjJl (Jtr^ 1 

e> <? 

y^~ ^tjJl SL>- AjI J*-> ^3 (_5jJl - L -Aj . , AJlJajJl 

• (Sy c5j-W oij&j * 0 ^' J? 

/ -L>-lj jxl Jjuu: OjjLSJl L$Jji a-oUJI ota ajjIJ l yj 

* ? 

L>tjjJJ (_£ j}\ oLa <u^ jI^Jj ^ <■ ^JxJLlI Jl^j j»Ll ^ * ^1 y>- ojJ. L°jj oLJ 
t jr^ji £pjLJ A^woj>- ^pxj JL*j L^j^j <J1jLJ / Y* ^Jl y>- ^Jl ^J.*>g.> (jl 

^ , 0 j) ■>- 01 ^Ji ^ A~>tjj*Aj aj^/3J <_£^Jl oL-« La.1aj ^jJa.A^x JJ 

(S’ (S’ 

. 0 ^13 4jL^j ^1>- JL*j ^*oL*Jl ^/l ^0 p-lJLLil ^ <J1 j \ — 1 / I jXJ 

— (_£ J ^ T|» 0 £ * Aj LaU^AJ ^yXil (_5 oL^> A «.*. d)^ 

c sLj>- ajIjl ^ L-o^j r^> ^ , t js>%^> jJlaJ UU \T"o ■ _^iil ^3 

r c J^' a^r^j i ^]l j>- ^1| L>*j jjij 

j>tJ -L*-J L^o A^sa5\>3 \ y>- ^jJ | J O ^ ^ I — L>*J jjj _ Ia JLaj ^2APhJj 

pill A-^S" ^ .-. A j j . . 1 j_A . jA AjL^J y* ^ 

C A-*—«LJl A^-Lw? a*i->-!j jJ-Joj ^ (3^^ A .,(*3 ,/J>iJki 

j^JaJl Jj»j AlJiill ^jjl AJiU-wa (_5 


^ Ju^-cljL j ^JL«Ju ^xi 1 {j* J^S ^ piLoJaJlj OjjLaJ^ AjLIIj 

AjIpI jA t A.l.g.n"1 0 J - o.^>j ^ 1 ^l4 AP-ljjJJ —Jl ^ -- lJI (J^ 5 

^ piUjaJl <LS~ UJl £\y- j lIUuj ^ AAj^tj ; L^jUIj 

£^L-Jl ^,./2it\\ ^3 -U^wliLj AaIaXII A^jLJI A3iS* ^Jl cLU*i^J t^wolxll 


l\\ 



- — _ i — olpljjJl ^So _ 

^3 Jjjlill oltf'ijj -L.^.<.U) ( j^A \l>*jO _ j>LaI1 IJlA ^^3 _ ^Jjjj j 

: US' c 4 jj 1 ^>waJl 

ipljjJl ojljj — jJLxj ) 4j4pljjJl ojOj ^ 


i_5 jJ 1 «-U ^ 

/s^***^01 L^>JLj »>■■».!jj ( ^ 


-L^»—j JjJj 

«* 

y.j <■ ( 



llj ^jj u „s3-....Ikcj £_s (. .la.a'.xIL 

• ( ^y3 ) l_ 

*—*>■ . . . SjjjJl jU j 
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JJ+“ J5U (^jll olp ^ 
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1 o j 1 _ Y 
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T ■ • 
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\ ■ • 
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\ ■ • 
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«* 

_ oUJi ^o-c- i _ .>- _ . Uo .... J i oU - j-ft-^j 

Uj^pj . ^ S-^i J s ‘ ^ cs* J^ 1 ols" y U5 

^yi _ (^__>cJ (_5Jjjjl jU t J^ Jil 4 a 3^xil JjaJI o^xi 



_ ( v ^1531 ) jjjUJ! - 

jj frldj £A <, JLaj dJllilj ^yLJl {jA _ £a\jjJ 

. jj> U5 _ Sj j& J5" ^y Jj'Jl {ji j^ 

^ja p>- Y • * ) / ■ , Y Lij <_$ y^a Jl ^>LjJ 1 jy^Jl LIS’ ^yj 

• ^y p* i ^•S* ( ^Lfl ^ ' " j ^ ■« ) 1 i 

_ 4jjI y>wa_ll ^-^Ij^fl ^y _ JlJLU JbJl yM Ip^oU jj _ ^Jj L*y _ |» JJLj 

^Jid ) JL..* _.tJI Oj£j l^9j t ^JLiAl cilLj 4laa->*lli oU?yJl yj lla.*»j JLaj 

; U5 ( Y ^ o £ ♦ Lp»-Lwo Sj 

o ^yi-1 ^y dJliJLJl j JL*j ) ^JlJLii JJP _ ( Sp 1 j j o yi>- ) oj.y^’ ■ i 

^Li^ ^jA — f-Lfl *— ■ jS k-d«jxi *^|>» <_$! — ( \ Y o _ ( L^JwP ^~oyJl 

jy-jJ-J 1 y i, 'P > *- a y ^ - ( lJjj ) s-^y j^h 

* * * * * 

yj Y • • / jl«_~Jl y ^>- Y ■ • ) /. • , Y <—Jj ell! y - jy-pyJlj 

. ( e-la 

» 

oILju laj t SpljjJl ^|y SjLsili Sj^L^I ^s^L*Jl <j~j obwjbl ^y Ujl>-I bl_j 


d\ -kf- LjU . . JlJtJl JLaj iaJLJlj <_£jJl oly £« SyL^ j^b-P ^yo ^ 

<j5-X« ^S'j _ Lpj*w#l _ ^J^jU ) Sj^L^JI ^UoJl Sil^l 

: ^Ul j>^J I ( _ y U _ Apljjjl ijj* - JiJJl £jj ^ Y • ^1 ^ \ • • 
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^j-^liMj p~^ ji . . . p~^ j~~*" <■ j~~* f j~* £f 

. ( <pljjJl S jj* ^—>- t jL± 

»^-lliJl ^p^ 1 p.* M ^^ _ ijlj.As ) bl!> L1 _ l yj *>■ V1 ^ m p^'pp* ^^ 0 °X-* ^ —>■ ) 

. ( C j . wa .4 J l oijj*Jl ^ jLs> ^ljJlj 

9 • ✓ 

^-3 _ Aj^v? L^—Lp ^j.y3.>cJ l 1 ^y> aJ^J I <.>^JxJ 1 O Is . . 1 Sjj 

’. ^L. Li^ 4 * p° (J^i? <*_<—>- c_aJLx>o _ CjULJI y£ p-Loij <p!j^J| 
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^/Jl olj^li>dlj JjIjJIj jy> Vl £^<i*>- lj-A yp^z-* *-bLP ^pI J dl 

. ^d^LkJaJl ^^ajj^Jl U^-Jl ^3 L^jLo buaJLkxl 

j» J.fli.H j <Uj^ 1 M 

(jjjlsJl ^Jlaj 4 jLji-i oIjLJ jj L~*lj jjjlill cjUIo 

9 

-L*j Ja3l>tj 4 ^*w- *\ • l5~ > " J ^ <J \ya 4 jLs^-l ^3 Lo-P 

l IjL>j Jwo^- (jl ^ydj. -dOj-b <-wjL>- £yi\ ^ ^ l3 ~^ 

^J.v2j 01 3^>*_Cj 4 0 ~L*J Jb-IJ 0*3j ^3 |*J_flJ ^*-> 

jl 4-_ill] 1 43 j jJl iJLJl I^Lflj (_£j-<jJl 0 jij aJL>- . Aya.^Jl 

43j^il ^_3ji A^—^jJ 1 ^UJ A^oLJl <Lo^aJ| ^Jg-Aj . . A-j^lJJ {£j>-\ AAj^Ia i_5^J 

i ^ ^ ^ 

4 \ Jly ll)l,-bJL>-- d)L<yl^- (l)Lp jji lLUJl] ApxXo jaIs3 ^ A-jUlJI 

lil Nj ) ^*w- Q jUkiSl ^ <J^J ■ ^^p 4j>-jjj 


IM - 


_ (^) OjjliJi ■ 

ijJlaLl olj^Jl il^S <. L .JLJLl dUa5j t ( UU (/\ ^-S3l 015 

C > 

J-^2j lAA>- SJiLuJl Sj^jJl J-*j ^jS. 3jj ^1 p 4 Llli A*_> jLjJij 

. ^ Y _ \ , 0 ^>J Jl U>~ 

J*L- LlL* Jl J-s^j ol Jl 4 oljl iJLJJ i y£jLi^ 2 }\ Ids' J j 

^j[ ( JjUxl LlL _L*j i3 j^J *■ LvL 0 ^—** 43 LL LxLJl ( Jp 4 cl 

i9 ^ * V ’ ^Ol (Jj 4 JL-I 
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La l^Jtl i _<alJL pJlkj - 


Rhizoctonia solani & 

Sclerotium rolfsii 
Fusarium oxvsporum f, sp. phaseoli 
Ervsiphe polvgoni 
Rhizoctonia soiani 
Fusarium solani f. sp. nhaseoli 
Sclerotinia sclerotiorum 
Uromvces phaseoli var . tvpica 


Boirvtis cinerea 


i svring ae pv. 


US. p v - nhaseoli 


Bean Common Mosaic Virus 
Bean Yellow Mosaic Virus 

Heterodera spp. 

Pratvlenchus spp. 
Rotvlenchulus rcniformis 
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I) : Hole Insertion Grafting :yb- ^y p..»m <-1 «p olyk>- : ( T - V ) J5li 

j ■■-A £• <L<UI 4*JiJtj j : ~S,lrJt J-^ai (Y) t J-jsVl 5 jjIj ^yili ^w*bJI 2*5)1 ^ » yb- 

JiyJl J ^1 (r) I J^klt ^ ( J£a)I U>jj>~ CJtali J«r £. ) JuLJi 2 iJM ^y-)l 

. 2,yill 2LiJI (o 4 J^*Vl ,y l*Lp Jr- 

p-«JaJI;jalj O) : Tongue Approach Grafting ^yl_LSI p-mkdl 2J** olyki- : ( i - V ) JXi 

t JiJ JuLJI 2ibL-l iby—II L$-i ^Ja23 J^Vl Sj-st (V) t ^Icl _II *r~-Jrl 22jy»JI l$-i 

i { y>^“ A L .A. f p »hl l £• J-jaS/l JUaJl ^oy» h i. Al l (1) t l** p.»U1j J-^Vl y jaL Jw»j (V) 

y»jJlj t p . « hd l 2ikA> Jy* J-*»VU ^ yai-\ y»JI pUcfl/l JU^I JLaj pi . i»^*Jall (o) 

. ( 5j1jU 1 Takii Seed ^[S jjh *S ^-AI jt- ) LjJLL-1 pj«iaJd ^jiAl 


• ’ 

a'Ljj ‘ LjJ ijL^yij oljJLa>JJ »l j&-0 oUjJ " ( \ — ^ ) { j^-^ 

AJl* J^U- y> J>-b j^ll i -Jj—Z L ji\ » L a -J I ibjJI • j£>- {j* XAJ 4 ^'^-*J 

. oUiiill 

Tomato Yellow Leaf pjsUaJl J|jj! ^JUJIj jl^y^il 5 JjJ_ 1 i-UaJ : ( \T - ^ ) JiLt 

. Curl Virus 



_ jLJ-l - 

. «l*J lj i» y>- l) y>" l$il ^ <u»jl3 yjz ^53 J aUH oIjLJ jl Jl 4 j>- jj! ( \ — ^ * ) JisJi 

* * 

oli iJO ^ JUcl.L JiliJI oL'U J\ ^^31 JU ikiUll : ( T - \ ♦ > JO 
r £ J^l ja ^_aJl>vo J^>- oj-iLtf ^jLJI — a ^^LpI ~ iS 5-1^1 j — ^ 9 y 1 i<wl j ^U*is 

. ^WJI 

. jtsU cjWJ v-1 ^1 L^JI: ( \ - ^ >) JO 
. J^V^l^^L-lJ^IJl^Vi^jlrC t- ) JO 



